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TO PROMOTE PROPER ILLUMINATION. 


vreat deal of interest was aroused last week by the pre- 





liminary meeting of a number of business men and engineers 
interested in the subject of illumination. These men contemplate 
forn ne 


important subject, and of advancing at the same time the art 


a society for promoting scientific study of this very 
of applying it. That there is great need for much missionary 
work among those who have to do with the lighting of build- 
ine: would seem obvious to any one who has looked into the 
er at all; yet there does seem to be a good deal of con- 
fusion, not only on the part of the public in general, but often 
Many seem to find it impossible to 


Mai 


with respect to engineers. 
vrusp the fact that a study of methods of securing a distribu- 
tion of light in a room which will be best suited for the purposes 
for which the room is to be used is entirely different from the 
problem of delivering the necessary power to that room in the 
bes! and cheapest manner. It has been said by some that this 
work of illuminating belongs to the field of electrical engineer- 
ing. Possibly this is so, but should it not also belong to the 
field of gas engineering or any other work which has to do with 


lighting? However, it makes no difference where we put it; 


the fact remains that there is here a large field which has long 
been neglected, the problems of which are large enough and 
complex enough to require the attention of specialists. 

It seems to be a well-established fact that many bodily ail- 
ments are due to eye strain, and a good part of these can be 
traced to improper lighting of schools, offices and homes. 
Happily this condition will probably not last much longer, but 
to change matters and put them as they should be requires the 
concerted effort of those conversant with the problem. 

It has been feared in some quarters that the formation of 
such a society would work to the detriment of the American 
Institute of Electrical Engineers. We can not see that there 
A similar fear was expressed in 1902, 
but 


this society has in no way injured the older body, and can cer- 


would be any such result. 
when the American Electrochemical Society was formed, 


tainly claim the credit of having published a number of impor- 
tant papers and accomplished much good. The electrical engi- 
neer finds his work so intimately connected with other industries, 
simply because he is furnishing them with means for accom- 
plishing desirable results, that he has formed the habit of claim- 
ing these other industries as part of his own. On sober thought, 
there are few who will not admit that in electrochemical prob- 
lems the chief problem is really chemical: the electrical engi- 
neer merely furnishes the power for bringing about certain 
reactions. So it is with illumination: electrical energy is merely 
the agent for producing light. No matter how experienced the 
engineer may be in designing a plant and in laying out wires, 
he may be entirely ignorant of the best methods of securing the 
desired effect in the rooms. Certainly, unless he has devoted 
a good deal of study to the subject, his ideas are apt to be 
indefinite and his knowledge meagre. 

{very one will admit that there is a great work to be done, 
not only in educating the layman, but in reducing the art of 
illumination to a scientific basis. The success with which the 
efforts of this society are met will depend largely upon the 
way in which it goes to work. It may be said that the interest 
shown by those who attended the meeting, the greater number 
of whom are widely known in the illuminating field, promises 


well. 





THE INDEX FOR VOLUME FORTY-SEVEN. 

This issue of the ELectricaL REVIEW contains the index 
for Vol. XLVII. No additional copies of the index will be 
distributed, and it is urged upon all recipients the importance 
of preserving this record. These pages form not only an index 
of the EtecrricaL: Review, but of the important happenings 
in the electrical industries during the six months just closed. 
The record is one highly satisfactory to these industries, but, 
better still, the indication is that the coming year will be even 


more prosperous. 
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PERMUTATORS. 

In a recent issue of the ELEcTRICAL REVIEW a note was 
made of an exhibit at the Brussels Exposition of three electrical 
machines of a new type. These are known as permutators, ‘and 
were constructed according to the Rougé and Fajet system. The 
scheme is an old one, but these seem to have been the first 
machines of this type which have been built for commercial 
application. 

The idea of the permutator is to convert an alternating cur- 
rent into a direct current without resorting to a large rotating 
mass of iron and copper. The object is accomplished in the 
same way that an alternating current is converted into a direct 
current in a synchronous converter, with the exception that in 
the latter’ device an armature is revolved in a stationary field, 
while in the permutator a stationary winding is cut by a revolv- 
ing field, and this revolving field is obtained by means of poly- 
phase currents. An unfortunate feature of this arrangement 
requires that the brushes be revolved in order that they may 
keep in step with the moving field, in fact, this seems to be the 
main drawback to the device, for in other ways it possesses a 
number of rather important advantages. 

Since the relative rotation of the winding and field is pro- 
duced electromagnetically, and not mechanically, there is no 
need for mechanical clearance. The machine consists of a wind- 
ing threaded through tunnels in a cylindrical iron core. A con- 
siderable depth of iron is left on each side of these tunnels, so as 
to complete the magnetic circuit. A commutator of the usual type 
is attached to the machine and tapped in in the ordinary way. 

To secure synchronous rotation of the brushes, advantage 
is taken of the weak field which leaks across through the opening 
in the core. Within this opening is placed a ring-wound arma- 
ture, short-circuited at a number of points so that it will start 
as an induction motor. ‘Taps are taken off this winding to slip 
rings, and a direct current let in through them from the main 
brushes. This has the effect of pulling this small brush rotor 
into synchronism as it approaches that speed. 

The advantages claimed for this device are the following: 
since the only rotating part is the brush rotor, which is small, 
there is no difficulty whatever in starting it. The machine can 
be brought up to full speed in a few seconds. Moreover, due 
to the method of construction, it automatically brings itself into 
step, though there is an uncertainty regarding the polarity of 
the brushes. Since there is no air-gap in the device, the mag- 
netizing current and the leakage should be small, and this would 
give a high power-factor, which, however, must be offset some- 
what by the fact that the entire magnetizing component of cur- 
The fact that there is no 
heavy moving body should reduce the danger of huntin 


rent must be furnished by the line. 
g, and 


There 
would seem, however, to be some danger of hunting of the 


the machine may be built for any frequency whatever. 


brush rotor, which might cause bad sparking. It is said that 
the construction of the device enables the weight per kilowatt 
to be made considerably smaller than that of a rotary converter ; 
and as the only moving part is the brush system, a vertical con- 
struction has been adopted, which reduces the floor space 
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required. As against these advantages there is the disadyan- 
tage of rotating brushes, and the inability to adjust the brushes 
and the power-factor during operation. The power-factor may, 
however, be varied by shifting the relative positions of brushes 
and brush rotor before starting. 

One of these machines was tested recently by Dr. C. \. Drys- 
dale, of Northampton Institute, England, with favorable results, 
The machine is rated at ten kilowatts, and at full load has an 
efficiency of seventy-five per cent and a power-factor of 0.9, 
Tests of a 150-kilowatt machine by the inventors showed an 
efficiency of ninety-six per cent and a power-factor of 0.93, 
One unfortunate feature found by Dr. Drysdale in his tes: was 
the unsuitability of the machine for charging storage baticries, 
He found that when used for this purpose it sparked con:ider- 
ably, and that it seemed to deliver an irregular current, 

To reduce sparking of the machine an ingenious arrange- 
ment has been adopted by the inventors. The commutator is 
constructed with a double number of segments, the alternate 
ones being connected to the coils of the machine, the remaining 
ones being connected to an adjacent segment through a small 
commutating resistance. 

As noted above, the chief objection to this machine seems 
to be the rotating brushes. Moreover, provision must be tmade 
for maintaining constant brush pressure; but this is not difficult. 
There is, nevertheless, a feeling that rotating brushes are 
mechanically bad, and this prejudice, although it may be grvater 
than the conditions justify, is still apt to hinder considerably 
the general introduction of this interesting device. 








THE PREVENTION OF SEASICKNESS. 

It was stated recently in a metropolitan newspaper tha! on 
a transatlantic liner which had just come across from Europe 
were a number of representatives of a German company, who 
brought along with them “several electrical non-vibrating ¢)iairs 
which were designed to counteract or prevent seasickness.” 
Just what electricity has to do with these chairs was not 
explained. Perhaps they are constructed according to the 
arrangement known by physicists as the Julius suspension, 
which is employed for hanging delicate apparatus so as to 
prevent disturbances due to vibrations of the building. In this 
respect the chairs seem to have been successful, as it is slated 
that no bad effects were experienced while the passengers were 
seated in them. Unfortunately, however, as soon as the occu- 
pant vacated his chair, he felt the effects of the vessel and warn- 
ings of coming trouble. For this reason the new wonder can 
not be considered altogether satisfactory. 

Considering the matter for a moment, it would seem thai 
the designers of this remarkable piece of apparatus were pro- 
ceeding along lines directly opposed to those which they siould 
follow. If the passenger could be placed in one of these nol- 
vibrating chairs and remain seated there during the ecatire 
voyage, he would possibly avoid the pangs of seasickness: but 
this being out of the question, he receives a setback every time 
he sits in the chair, since he must reaccommodate himself to 


What the 


the motion of the vessel whenever he gets up. 
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inventors should do would be to make a chair which would take 
a prospective voyager and shake him up so thoroughly that he 
uid be over and through with his seasickness in five or ten 
A chair of this kind, we believe, was shown at the 


wo 
minutes. 
Louisiana Purchase Exposition, though not intended just for 


Or the steamship companies might arrange to 


this purpose. 


cive intending passengers a preliminary treatment extending 
ski several days, so that they can accommodate their systems 
ralually to living on a moving vessel. Taking a week’s train- 
» on a model ship, so as to have oneself pretty thoroughly 
haken up before starting on the trip, should make one fairly 
immune from the discomforts of ocean travel. 

“ortunately, however, there seems to be no great need for 
eitxer method of treatment, for with the increasing length 
an size of ocean steamers, the pitching and rolling have been 
redoced, so that seasickness is now the exception rather than 
ihe vule. This reminds one that the new Cunard steamer, 
(Cariania, was hailed as a vessel upon which one might sail with- 
ou. vauch risk of seasickness, this immunity being attributed 
to turbine engine. The turbines, however, do not prevent 
th» ‘sotion of the ship as a whole, they merely do away, to a 

. extent, with the vibration which is caused by the recipro- 
cat ug engine, and which, while* disagreeable, is not likely to 


procuce seasickness, 





ATOMIC DISINTEGRATION AND COMMERCIAL STANDARDS. 
\n interesting discussion is being carried on in Nature 





({ ndon) regarding the possibility of the transmutation of ele- 
nc nts one into another. This was started by Mr. Donald Murray, 
, called attention to the invariable occurrence of silver in a 

' mine, or of lead in silver. A lead mine is a silver mine 
the world over. This fact seems to be more than a coincidence, 
inl leads to the question whether there is not some such rela- 
‘on between these two metals as is believed to exist between 

inium and radium. 

Mr. Murray’s question leads Mr. Frederick Soddy to point 

i that the history of gold mining has been the same through 

times. There has never been a discovery of gold in such 
arge quantities, and so easily obtainable, as to affect the price 
o! this material as a standard of value. This seems to Mr. Soddy 

} be more than a coincidence. There must be some reason why 
vold is always found in small quantities and scattered. Is it 
iot possible that it results from the disintegration of some other 
-Jement and is itself gradually changing into a third? Should 
‘his be the case, the amount of gold existing at any time would 
ve determined directly by the ratio of the two changes. 

Mr. Soddy has even attempted to detect some such change, 
but so far unsuccessfully. He has, however, found that helium 
occurred in all samples of platinum which he was able to secure. 
Helium was found in small gold samples, but in others was 
not detectable. The work is difficult, since the changes appear 
to be exceedingly slow—so slow that the lifetime of one investi- 
gator would appear to be too short for the work. He therefore 
suggests that the problem be made a national one, and carried 
on by successive investigators through a long period. The 
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amount of gold required would be too great for one experi- 
menter to obtain, but the treasure vaults of all governments 
have now stored away large quantities of this material which 
possibly is undergoing the very change which is to be sought. 
Should such a change be found, the effect would be far-reaching. 
“Not only,” says Mr. Soddy, “is there to be considered the effect 
such results must exert on the whole trend of philosophic 
thought, but certain definite economic problems would be solved ; 
for example, the proof of the disintegration of gold would reduce 
the doctrine of bimetallism and the theory of currency to a 
branch of physical science.” This would be an unexpected 
result of Becquerel’s observation. 





NON-CONDUCTING CARBON. 
In an address delivered recently before the Birmingham sec- 
tion of the Institution of Electrical Engineers, of Great Britain, 
Mr. 


problems which have been receiving a good deal of attention 


R. Threlfall discussed some electro and electrothermal 


of late. He dealt with a wide variety of topics, but one of the 


most interest was that dealing with the allotropic states of car- 
bon. This is interesting, not because there is a faint possibility 
of the manufacture of artificial diamonds, but because of the 
scientific value of investigations in this field. 

Mr. Threlfall called attention to some important work done 
three years ago by Dr. A. Ludwig. Ludwig, by heating car- 
bon in an electric arc to a high temperature, subjecting it to 
a high pressure, and then cooling it as rapidly as possible, secured 
a sort of vitreous carbon, which, while it could not be called 
diamond, was hard and non-conducting. The experiment is 
difficult to perform. Carbon rods were placed in contact and 
then surrounded with an atmosphere of hydrogen at a press- 
ure of about ten tons per square inch, and a current passed 
through. It was found difficult to form an are under these con- 
ditions with carbon, although with metal there was no trouble. 
There was also a peculiar phenomenon: the current, after being 
started, would flow for a short time, then stop, and after a few 
seconds again start, the interruptions going on repeatedly. To 
obtain any crystalline formation it was necessary to cool the 
heated carbon suddenly, which was done by directing a stream 
of water, under high pressure, against the hot material. The 
material secured in this way seemed to be a sort of black carbon 
glass. Since the hot material was cooled very rapidly, there 
was no opportunity for large crystals to be formed. 

Mr. Threlfall compares the changes which took place here 
with those which are known to take place in the case of sulphur. 
Large octahedral crystals of sulphur have never been made arti- 
ficially, but they do occur in nature. These might be formed by 
raising the temperature and the pressure to points above those 
at which the monoclinic crystals are formed, and then allowing 
it to cool at constant pressure. The cooling should be carried 
out slowly to give opportunity for large crystals to form. If 
these experiments were successful, there would be sufficient 
encouragement to try the same method with carbon. Ludwig 
carried his pressures to only twenty tons per square inch, 
yet with materials now obtainable it should be possible to carry 
the pressure-to fifty or even seventy-five tons. This great 
increase in the range of the experiment should be productive 
of highly important and interesting results. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER XIv.— (Concluded). 


INDUCED RADIOACTIVITY DUE TO THE DE- 
POSIT OF RADIOACTIVE MATTER. 

The relation between induced radio- 
activity and the emanation from radio- 
active substances, has been developed, and 
it has been shown that the latter is the 
cause of the former. This, however, but 
raises the question, how does the emana- 
tion render objects exposed to it tempo- 
rarily radioactive? To answer this ques- 
tion we must study closely the property 
of induced radioactivity. If a thorium 
or radium salt is placed in a closed 
vessel, all objects in the same vessel what- 
ever their nature, are rendered radio- 
active. If, however, a negative electrode is 
introduced into the vessel, all the excited 
radioactivity is confined to this electrode. 
A convenient method of performing this 
experiment is to introduce the radio- 
active salt into a metal vessel which is 
connected with the positive pole of a 
battery. A metal wire is introduced 
into the middle of the vessel, passing 
through an insulating stopper. This wire 
is made the negative pole of the battery. 
Under these conditions, the wire is the 
only object in the vessel that is rendered 
radioactive, and its induced radioactivity 
may, according to Rutherford, become 
many thousand times greater than the 
natural activity of the thorium salt which 
induced the activity in the negative elec- 
trode. 

It is difficult to account for this fact, 
together with the fact that the emanation 
is the cause of all the induced radio- 
activity, on any other ground than that 
the induced radioactivity is produced by 
a deposit of radioactive matter upon 
objects placed in the neighborhood of 
naturally radioactive substances. 

This theory would explain the above 
and correlated facts. 

To hit upon a theory that explains all 
the known facts and predicts new ones 
is one thing, but to show that this is the 
only suggestion that will account for 
these facts is quite a different matter. 
Further, the value of a theory or generali- 
zation is to be tested rather by its ability 
to predict new and undiscovered facts, 
and then have the predictions verified 
by experiments, than simply to account 
for what is already known. 

If the induced radioactivity is due 
to the deposition of radioactive matter 
upon non-radioactive substances, then this 
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matter would have definite properties. 
We ought to be able to remove it 
mechanically from the object upon which 
it was deposited, etc. 

We shall now see that the cause of the 
induced radioactivity can be removed 
mechanically and otherwise from objects 
upon which it has been deposited, and 
that its properties have already been 
studied in some detail. 

PROPERTIES OF THE RADIOACTIVE MATTER 
DEPOSITED BY THE EMANATION FROM 
RADIOACTIVE SUBSTANCES. 

The properties of the active matter de- 
posited by the emanation from thorium 
have been studied by von Lerch. The 
active matter was allowed to deposit upon 
platinum, and its solubility in different 
solvents then determined by measuring 
the decrease in the induced radioactivity 
of the platinum. This active matter was 
insoluble in such organic solvents as 
ether and alcohol. It was dissolved by 
hydrochloric acid, and the solution was 
radioactive. The radioactivity of this 
solution was greatly diminished — by 
causing a precipitate to be thrown down 
from it. Thus, if barium chloride was 
added to the hydrochloric acid solution, 
and the barium thrown down as sulphate, 
most of the radioactive matter was car- 
ried down by the precipitate which was 
strongly radioactive. 

If a piece of magnesium was exposed 
to the emanation from thorium until it 
became highly radioactive, and then dis- 
solved in hydrochloric acid, the mag- 
nesium when precipitated as carbonate 
or phosphate carried down with it the 
radioactive matter. Most of our knowl- 
edge of this radioactive matter, however, 
we owe to the splendid work of Ruther- 
ford. He showed that this matter is only 
very slightly soluble in water or nitric 
acid. It is, however, readily dissolved by 
hydrochloric, hydrofluoric or sulphuric 
acid. When the solution in acids was 
evaporated, the active matter was left be- 
hind in the residue. The rate at which 
the active matter decayed was unaffected 
either by throwing it down with a pre- 
cipitate, or by dissolving it in acids. 

Rutherford showed also that the active 
matter can be removed from an object 
upon which it has been deposited purely 
mechanically. If a piece of platinum wire 
has been rendered highly radioactive by 
exposing it for some time to the emanation 
from thorium, and is then rubbed with a 
piece of sand-paper, nearly all of the 
radioactive matter can be removed from 
the platinum. The sand-paper, in turn, 
becomes radioactive. 


seen, this decays much more rapidly t} 





Vol. 47—No, 27 


We know less about the properties of 
the radioactive matter deposited by the 
emanation from radium, since, as we haye 
lan 
the deposits from the emanation given off 
by salts of thorium. It has, however. 
been shown that the radioactive matter 
from radium differs at least in its soly- 
bility from the radioactive matter depos- 
ited from thorium. 

EMANATION X. 

The above facts suffice to show that in- 
duced radioactivity is caused by the de- 
posit upon the non-radioactive suisiance 
of a radioactive form of matter, which can 
be removed from the substance eithe: me- 
chanically or chemically, and which has 
definite chemical and physical propcrties 
of its own. This radioactive deposit has 
been termed by Rutherford emanation X. 
Another name was given to it later, as we 
shall see. The amount of such radioactive 
matter that is deposited is very small, 
This is what we should expect, since we 
have learned that the amount of the em- 
anation itself, given off by the most active 
substances—-radium and actininum, is al- 
most infinitesimal. Rutherford points out 
that no matter how long a piece of metal 
is exposed to the emanation, the amount 
of radioactive mnatter deposited is too s:rall 
to be detected, even with the most rejined 
chemical balance. 

Here is then another remarkable ‘act 
added to that long list of remarkable facts 
that have been brought to light as the ‘e- 
sult of the discovery and study of radioac- 
tive phenomena. Certain radioactive sub- 
stances give off almost an infinitesima! 
quantity of a kind of matter which is 
analogous to a gas, and which has proper- 
ties literally undreamed of by men of 
science. This minute quantity of sub- 
stance manifests most of the radioactivity 
shown by the natural radioactive substance 
from which it came. It produces a chem- 
ical element helium as one of its decompo- 
sition products, and perhaps most re- 
markable of all is the amount of energy 
that it can give out in the form of heat. 
It was justly regarded as one of the most 
surprising facts known to science, when 
the Curies discovered that salts of radium 
themselves gave out heat energy in such 
quantity that a piece of radium wou'd 
melt its own weight of ice every hour. 

This discovery dwindles into insignifi- 
cance in comparison with that made by 
Rutherford, that about three-fourths of 
this heat comes from something that ¢x- 
ists in the radium salt in relatively infini- 
tesimal quantity, and which is continu- 
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ally decaying and being manufactured by 
the radium—the emanation. It is per- 
haps 20 great cause for wonder that such 
a discovery should have raised questions 
, in connection with such a funda- 
menta! generalization as that of the con- 
servation of energy. 

We now find that the emanation in 
decaying yields a product, which must 
exist in still smaller quantity than the 
emanation itself, and which has the power 
of rendering inactive substances on which 
it is deposited, strongly radioactive. This 
induce! or excited radioactivity as it is 
termed, also undergoes decay, showing 
e radioactive matter deposited by 


evel 


that ih 


the emanation undergoes still further 
changes. 

Some of these changes have already 
been studied by Rutherford. 


pacts THAT MUST BE TAKEN INTO AC- 
couNT IN DEALING WITH THE DECAY 

OF INDUCED OR EXCITED RADIOAC- 

TIVITY. 

In studying the transformations that 
are undergone by the radioactive matter 
deposited by the emanation, let us first 
turn to the facts that have been brought 
to ligt by Rutherford, and clearly stated 
by him in his Bakerian lecture before the 
Royal Society. 

To simplify the matter, we shall deal 
‘ie transformations in detail only in 
the case of radium. The induced radioac- 
tivity produced by radium undergoes de- 
cay, and at the same time gives off a, B, 
ani y particles. If we measure the decay 
of the excited radioactivity by means of 
the « rays, we obtain a different result 
fron that arrived at if we measure the 
decay by means of the B or y rays. In 
meisuring the decay of the induced ra- 
divactivity, a rod was exposed to the em- 
anaiion from the radium salt and became 
radioactive. If the rate of decay of the 
induced radioactivity was to be measured 
by means of the a rays, the rod was placed 
in the centre of the testing cylinder, a 
saturation voltage used, and the rate of 
leak through the gas between the walls of 
the cylinder and the rod measured. The 
current passed through the gas due to its 
partial ionization by the radioactive 
tnatter on the rod, and was measured by 
licans of an electrometer. 

If the decay in the excited radioactivity 
was measured by means of the B rays, an 
electroseope was employed. The rod was 
covered with a metal screen of sufficient 
thickness to cut off all the a rays, and was 
placed just beneath the electroscope. 

When the decay of the induced radioac- 
tivity was to be measured by means of the 


with 


ELECTRICAL REVIEW 


y rays, the electroscope was placed on a 
thick piece of lead, and the rod beneath 
the sheet of lead. The lead plate would 
cut off both the a and £ rays, and allow 
only the y rays to pass. 

The results that were obtained in the 
case of radium are the following: If the 
rod was exposed only a very short time, 
say a minute, to the radium emanation, 
the activity as measured by the a radia- 
tion decreased at first very rapidly, drop- 
ping to about one-half of its initial value 
in three minutes, and to about one-tenth 
of its initial value in fifteen minutes. 
Then, during a period of about half an 
hour there was very little decrease in the 
radioactivity, and after three or four 
hours the activity dropped to half-value in 
twenty-eight minutes. If the rod had been 
exposed for a long time to the radium 
emanation, some differences in the rate of 
decay manifested themselves. The in- 
duced activity did not drop off so rapidly 
at first, requiring about fifteen minutes 
to reach half-value. The decay then pro- 
gressed slowly, finally becoming almost 
zero, after about four hours dropping, 
however, to half-value in twenty-eight 
minutes. 

If the rate of the decay of the induced 
activity is measured by the B rays, quite 
different results are obtained. If the rod 
is exposed to the emanation only a very 
short time, say one minute, the ac- 
tivity is at first small, but rapidly in- 
creases, passing through a maximum in 
about a half-hour. After the maximum 
is reached the activity gradually decreases, 
after several hours falling, however, to 
half-value in twenty-eight minutes. 

If the rod has been exposed to the 
radium emanation for a long time, the ac- 
tivity as measured by the f radiations 
decays very differently. It does not in- 
crease at first and pass through a maxi- 
mum, but decreases very gradually with 
time from the very first. In this case, 
where the rod has suffered exposure to 
the emanation for a considerable time, the 
decay as measured by the £ radiation after 
the first ten or fifteen minutes resembles 
the decay as measured by the a radiation. 
It will be remembered that the decay as 
measured by the a radiation diminishes 
very rapidly for the first fifteen minutes. 
This is not the case when the rate of decay 
is measured by the @ radiation. 

When the rate of decay is measured by 
the y radiation, results are found which 
are exactly similar to those obtained with 
the 8 radiations. This is just what we 
would expect from the relation that we 
have already learned exists between the 
B and y rays. 
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INTERPRETATION OF THE ABOVE FACTS 

The following interpretation of the 
above facts has been given by Rutherford: 
The rapid initial decrease in the radioac- 
tivity, as measured by the a rays, is due 
to a change taking place that gives rise to 
the a rays. This transformation takes 
place to the extent of fifty per cent in 
about three minutes. If we examine the 
activity as measured by the B rays during 
this period, we find the absence of any 
drop during this initial time. This shows 
that this first transformation, which takes 
place largely during the first three min- 
utes, does not give out B rays, otherwise 
the activity as measured by the B rays 
should decrease rapidly during this period. 

We will term the active matter deposited 
by the emanation, not emanation X, as we 
have hitherto done, but radium A. Ra- 
dium A gives out a particles only, and 
quickly undergoes a transformation into 
Radium B. 

A study of the rate of decay as meas- 
ured by a, B and y rays, leads to the con- 
clusion that a second transformation goes 
on, in which no radiation is given out. 
This second change, in which radium B 
passes over into Radium C, takes place 
to the extent of about fifty per cent in 
twenty minutes. 

We have seen that after radium A has 
been removed several hours from the em- 
anation, the decay of the activity as meas- 
ured by the a, 8 or y rays is very rapid, 
falling to half-value in twenty-eight min- 
utes. Since the same result is obtained, 
regardless of the nature of the radiation 
employed, we must conclude that the 
change that is going on during this period 
must be accompanied by all three kinds of 
radiations, a, 8 and y. We thus have ra- 
dium C passing over into radium D, giv- 
ing out a, 8, and y radiations during the 
transformation. 

Rutherford thinks he has detected a 
still further transformation of radium D 
into radium E, B rays being given out. 
Radium E gives off a particles and passes 
over into something the nature of which 
Whether 
further transformations exist, or can be 
followed, remains to be seen. 

In a manner similar to the above, it has 
been made highly probable that the emana- 
tion from thorium gives rise to a radioac- 
tive deposit—thorium A, which under- 
goes two transformations, at least, giving 
thorium B and thorium C. 

Uranium does not yield an emanation, 
but uranium X apparently breaks down 
at once into the final product. 

Actinium yields an emanation, which 


is as yet entirely unknown. 
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decomposes in at least three stages, giving 
actinium A, B and C. 

The chemical nature of such products 
as those just described is entirely un- 
known, and will remain so until they can 
he obtained in sufficient quantity to be 
studied at least by the more refined chem- 
ical methods. 





CHAPTER XV. 


PRODUCTION OF RADIOACTIVE MATTER. 





CONTINUOUS FORMATION OF RADIOACTIVE 
MATTER IN URANIUM. 


We have learned that thorium and 
radium from which the emanation has 
been removed, have lost most of their 
radioactivity. We have seen that the 
emanation loses its activity, but what is 
more important in the present connection, 
the de-emanated substance regains tts 
radioactivity on standing. Further, when 
all the emanation has been driven out 
from a radioactive substance and the de- 
emanated substance has regained its 
radioactivity on standing for a time, more 
of the emanation can then be removed 
from this same substance. 

These facts can best be interpreted by 
assuming that some change is continuously 
going on in the radioactive substances, 
which gives rise to the emanation, and 
restores the radioactivity. 

In connection with the changes taking 
place in radioactive substances a most im- 
portant discovery was made in 1900 by 
Sir William Crookes. He found that a 
very active constituent could be separated 
from uranium by chemical means, and 
that the remaining uranium was not 
radioactive. 

If to a solution of a uranium salt a 
solution of ammonium carbonate is 
added, the uranium is precipitated. If an 
excess of the ammonium carbonate is 
added the precipitate dissolves in this 
reagent. There, however, remains a 
small residue that does not dissolve when 
an excess of ammonium carbonate is 
added. This residue can readily be 
filtered off from the solution, and was 
found to be highly radioactive, as com- 
pared with uranium itself. This residue 
was called by Crookes, uranium X and 
written UrX. 

RECOVERY OF ACTIVITY BY URANIUM, AND 
DECAY OF ACTIVITY IN URANIUM X. 
The uranium from which the uraniuin 

X was thus separated, was left less radio- 

active. If this uranium was laid aside 

for a time, it was found to regain its 
original radioactivity again. 

The uranium X, on the other hand, 
gradually became less active, until after 
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about twenty-two days its radioactivity 
was only half as intense as when it was 
first precipitated. 

The rate at which uranium X loses its 
activity has been carefully studied, and 
the curve expressing the decay of the 
activity with time has been plotted. 
Similarly, the curve expressing the rate 
at which the uranium, from which the 
uranium X has been separated, regains 
its activity, has been plotted. These 
curves show that the uranium X loses its 
radioactivity just as rapidly as the 
uranium regains its activity. In a word, 
that in ordinary uranium we _ have 
uranium X undergoing decay at just the 
same rate that it is being formed, and 
the condition that exists is one of 
equilibrium between these two opposite 
processes. 

The rate at which uranium recovers its 
radioactivity has been found to be entirely 
independent of the conditions to which 
it is subjected. 

The rate at which uranium X loses its 
activity has also been found to be entirely 
independent of all conditions both 
physical and chemical. It is unaffected 
by the state of aggregation of the radio- 
active matter, by the presence of any 
chemical reagent, and what is more sur- 
prising, by the temperature to which it 
is subjected. As Rutherford points out, 
such processes taking place in radioactive 
substances are, thus, fundamentally dif- 
ferent from any known chemical re- 
actions, which are affected by changes in 
many conditions, and especially by 
changes in temperature. 

We can now see why the radioactivity 
of uranium is constant. It represents, as 
mentioned above, an equilibrium between 
the two opposite processes—the continual 
production of the radioactive uranium X 
at a constant rate, unaffected by any 
change of conditions; and the continual 
decay of the activity of the uranium X 
at a constant rate, also independent of all 
conditions. As both of these processes go 
on at a constant rate, the equilibrium be- 
tween the two represents a condition 
where there is a constant amount of 
uranium X in the uranium, and, hence, a 
constant radioactivity. 

RADIATION FROM URANIUM X. 


One other matter of importance and 
interest should be mentioned before 
leaving the discussion of radium X. 

One peculiarity in connection with the 
radioactivity of uranium has already been 
pointed out. It does not give off an 
emanation. 

The radiation from uranium X consists 
of B rays. These, as will be remembered, 


Vol. 47—No, 27 


consist of negative charges of electricity 
shot off with a velocity nearly equal to 
that of light, and contain no matter what. 
soever. In a word, they are cathode rays, 
The radiation from uranium X contains 
then, no matter, but only clectrical 
energy. 

The recognition of this fact js a 
matter of the very greatest importance in 
connection with the study of the relations 
between uranium and uranium X. It 
will be remembered that the B particles 
affect a photographic plate to a much 
greater extent than the a particles, 


In order to determine the loss of 
activity in the uranium from which 
uranium X has been separated, we must 
use the photographic method. \e must 


also employ this same method for ineasur- 
ing the activity of uranium X. 

The electrical method would «ive en- 
tirely erroneous results when applied to 
this problem, as Rutherford ani Soddy 
pointed out. In the first place, :: would 
not detect at all the true intensity of the 
radiation from uranium X, since, as we 
have seen, the 8 rays have very litt!« power 
to ionize a gas. Again, it wou! show 
about the same activity in uraniu:n after 
uranium X had been separated as before 
the separation had been effected, since 
uranium continues to give off a particles 
after it is freed from uranium X to just 
about the same extent as before. And 
we have learned that it is the a particles 
that have most of the power to ionize a: 
gas—the B and y rays together having 
this power only to one per cent of that 
possessed by the a particles. 

The facts just pointed out in connec- 
tion with the radiations given off by 
uranium, on the one hand, and uranium 
X, on the other, are of prime importance 
in determining the radioactive p:oducts 
that are formed from uranium. In addi- 
tion to uranium X which gives off @ par- 
ticles, being formed from uranium, there 
must also be formed another radioactive 
product which sends off a particles. 

As we have just seen, uranium X or 
the active constituent which gives out 8 
rays, has been separated from uranium; 
but the other active product which: gives 
out the a radiations has not ye! been 
separated from salts of uranium }y any 
means that have been employed. 

(To be continued.) 
New York Electrical Society. 

The revised and amended constitution 
and by-laws and list of members of the 
New York Electrical Society is ready for 
distribution. The society has prepared 
a notable list of subjects for meetings for 
the season of 1905-1906. These include the 
following papers: “Electrical Reactions of 
Gases,” Peter Cooper Hewitt; “Ether 
Telegraphy,” William Marconi; “News, 
Newspapers and the Telegraphic Art, 
Melville E. Stone; “Two Thousand Years 
of the Steam Turbine,” C. G. Curtis; 
“The Place of the Electric Vehicle 
Automobilism,” Robert McAllister Lloyd; 
“The Single-Phase Railway,” C. F. Scott. 
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North Mountain Power Company’s Plant. 


An Interesting Installation in Trinity County, California. 


<4 tems of the Pacific coast, that 

have been constructed with an eye 

he future rather than the present needs 

he communities which they serve, one 

he most interesting is that of the North 
intain Power Company. 

‘his plant is located in the central 

of Trinity county, California, two 

s below the town of Junction City, 

re Cafion creek, from which the water 


ery the power-transmission sys- 


= 








feet. All material, cement and machin- 
ery were hauled in over fifty miles of 
the severest mountain roads, across three 
distinct divides or summits, viz.: Trinity 
mountain, Brown’s mountain and Oregon 
mountain. It required eighteen to twenty 
animals to pull each of the larger pieces, 
weighing 18,000 pounds, up the grades, 
and when mud was encountered it was 
necessary to hitch eighteen animals to the 
fall of a block and tackle fitted with steel 


some snow remains throughout the year. 
The higher parts of this basin are in the 
nature of an immense amphitheatre, lying 
on a flank of Thomson peak, which is a 
characteristic feature of all elevated gla- 
ciated topography. And, as is so often 
the case, the converging and descending 
glaciers have scooped out immense holes 
with almost perpendicular sides, which 
now form the beds of two lakes. These 
have been utilized as storage reservoirs. 

















NortH Mountain PowEr Company, Trinity, CaL. 1—SwrtcHBoaRD IN PowER-House. 2—Two 750-KiLowatT BULLOCK ALTERNATORS. 3—WATER- 
WHEEL Housines, GENERATORS AND SWITCHBOARD, 4—O1L-FILLED, WATER-COOLED, 300 K. V. A. BULLOCK TRANSFORMERS IN TRANSFORMER Hovse. 


used for power is obtained, flows into the 
Trinity river. 

Weaverville, the county seat, is twelve 
miles distant by road. The nearest rail- 
road point is Redding on the “Shasta 
Route” of the Southern Pacific Railroad. 
Humboldt bay, on the Pacific ocean, with 
Kureka, the chief coast city of northern 
Jalifornia, lies almost due west, distant 
fifty-nine miles in a straight line. 

The altitude of the plant is about 1,400 


cables. Despite these difficulties, how- 
ever, no mishap occurred to any of the 
machinery. 

WATERSHED. 

The water used at the plant is diverted 
from Cafion creek, which has a drainage 
area of fifty-two square miles above the 
diverting dam. The upper part of the 
basin is a rugged, glaciated granite coun- 
try, extending up to an altitude of from 
9,000 to 10,000 feet above sea level, where 


Part of the watershed is heavily tim- 
bered, and lies within the boundaries of 
a government forest reserve. This will 
ensure the preservation of the forests, 
which are so effective in steadying the 
run-off. 

The average annual rainfall for the last 
thirty-three years at Weaverville, twelve 
miles from the plant, has been 42.50 
inches. At the higher levels of the water- 
shed the precipitation is much greater, 
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but no records are available for that 
region, because the country is absolutely 
uninhabited and without even trails, ex- 
cept for the one to the above-mentioned 
lakes. 

DITCH SYSTEM. 

The dam is small, and serves merely 
for diverting the water. It is of the 
usual rock-filled crib form, which has been 
the type used for many years in mining 
operations on the Pacific coast. 

The ditch system consists of alternating 
sections of ditch, flumes and one tunnel. 
Part of the ditch is cut in solid rock, 
but the most of it is dug in the side-hill 
soil, which stands well and puddles well. 

The flumes are nineteen in number and 
vary in length from thirty to 1,200 feet. 
Those immediately below the dam are laid 
upon a solid bedrock bench and equipped 
with adequate spill-ways, waste-gates and 
sand-boxes. The total length of the flumes 
is 5,250 feet. 

A tunnel 1,821 feet long has been 
driven to replace a temporary flume which 
was unavoidably built upon treacherous, 
This tunnel is heavily 
timbered throughout its entire length, and 
tightly lagged, except where the rock is 
unusually hard. The dimensions of the 
main tunnel are four feet nine inches by 
feet ten inches in the clear. The 
total length of the ditch, flumes and tun- 
nel is seven and one-quarter miles. The 
average grade of all is 0.00184, or 9.73 
feet per mile. The ditch is provided with 
waste-gates and sand-boxes at suitable 
locations. The capacity of the ditch is 
eighty cubic feet per second, which is 
sufficient to operate at full load three units 
like the two which are now installed. 

Near its lower end the ditch passes 
through a gap in the narrow ridge sepa- 
rating Canon creek from Trinity river, 
and terminates in a forebay on the river 
side of the divide. Thus is secured a head 
due not only to the fall in Cation creek 
in the seven miles through which the 
creek and ditch parallel each other, but 
also to the additional fall in a further 
course of two miles to the creek’s junc- 
tion with the Trinity river, and to the 
added fall in two miles of the river’s 
course between the junction and the plant. 

A telephone line extends from the 
power-house along the entire course of 
the ditch to the head dam. Instruments 


sliding ground. 


five 


are placed in the station, the forebay 
tender’s cabin, the head-gate tender’s 
house, and at several other points along 
the line. Portable telephones can be read- 
ily connected at any point, and, as a re- 
sult, any place along the ditch can have 
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prompt communication with the power- 
house. 

The forebay is excavated out of the 
solid rock of the hillside, ten feet deep, 
fourteen feet wide and sixty feet long. 
The ditch is provided with a gate at its 
entrance to the forebay, and the latter 
contains a gate and grizzly at the intake 
of each of the two penstocks. Provision 
has been made for a third penstock when 
a third unit shall become necessary in the 
plant. Suitable trash-racks are provided 
just above the forebay. 

THE PENSTOCKS. 

The penstocks, two in number, are each 
1,165 feet long. Under a total head of 
604 feet there is an effective head of 600 
feet, or working pressure of 260 pounds 
per square inch. 

There is one complete independent pen- 
stock for each of the two units. Each 
consists of a line of thirty-six-inch and 
twenty-eight-inch, and at the lower end 
two lines of eighteen-inch, all riveted 
steel pipe of various gauges, according 
to its position in the line. At the Y’s or 
points where the singlé twenty-eight-inch 
pipe branches into two eighteen-inch lines, 
the penstocks are enclosed and anchored 
in a massive block of masonry laid up 
with imported Portland cement mortar. 
At their lower ends, just before entering 
the power-house, they are secured by a 
similar form of construction, and at va- 
rious points they are held by bands and 
anchor bolts leaded and sulphured into the 
bedrock. Throughout their entire length 
they are laid in trenches and covered by 
back-filling, except at their lower ends 
where the profile of the hill is such that 
it was best to lay each in a separate tun- 
nel. After completing and testing. the 
penstocks, the tunnels were walled up and 
back-filled. 

The penstocks are each provided with 
an eighteen-inch stand-pipe just outside 
the forebay walls to allow air to enter 
when the forebay gates are closed, and 
thus prevent collapse of the pipe. They 
are also provided with air-valves and man- 
holes at suitable points. 

BUILDINGS. 

The plant proper consists of (1) the 
power-house, (2) the transformer house 
and (3) the high-tension switchhouse. In 
addition there are (4) the shop, (5) the 
operator’s dwelling and (6) the stable. 
At the forebay is the forebay tender’s 
cabin and at the dam is a house for the 
tender of the head-gates. 


POWER-HOUSE. 
Each of the two hydraulic units con- 
sists of a pair of forty-four-inch Pelton 
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wheels under one sheet steel housing, pro- 
vided with ring-oiling, self-aligning bear- 
ings, coupled to the generator through 
flexible leather link couplings. The noz- 
zles are of the deflecting type. With the 
largest tips in service the wheels ar 
capable of driving the generators 
twenty-five per cent overload. 

The wheels ere controlled by type “i” 
Lombard governors, using oil. The pres:- 
ure and vacuum are maintained by «i! 
pumps, belt-driven from the wheel shafi« 
The governors are not fitted with an: 
form of switchboard speed control, but r 
single operator has no difficulty in syy- 
chronizing a generator under the lon’ 
conditions which exist in the plant. 

The tail-race is six and one-half fe: 
wide and excavated for 280 feet throug 
bedrock to the Trinity river. 

The generators, two in number, a: 
of the Bullock, type, furnished by Allis 
Chalmers Company, of Milwaukee, the 
being three-phase, 750-kilowatt, 500 revo 
lutions per minute, 2,200 volts, twenty- 
five cycles, revolving field, six-pole. 

Two Bullock exciters, 125 volts, forty 
five kilowatts, {00 revolutions per minute 
are driven by belts from the generators. 
The switchboards are of marble and have 
Wagner instruments. 

The power-house, thirty-six by fifty- 
one feet, is built of concrete-‘made up witli 
sand and gravel taken from the rive! 
bars a few rods from the site of the plant 
and with imported Portland cement. \ 
special bay or alcove has been provided 
to give ample space behind the switch- 
board. The roof is of corrugated iron 
supported on steel trusses. 

A “Cyclops” hand-operated crane spans 
the main part of the building. and is fitte! 
with a 20,000 pound “Triplex” block. 
This easily handles the heaviest piece of 
machinery. 

The leads between the generators, ex- 
citers and switchboard are lead-covered 
cables laid in conduits within the concrete 
and cement floor. 


TRANSFORMER HOUSE. 


The transformer house is thirteen feet 
by fifty-one feet six inches, and also built 
of concrete. It is fifty feet distant from 
the power-house. It contains seven step- 
up transformers, viz.: two banks of three 
each and one in reserve. They are of Bul- 
lock make, 300-kilovolt-ampere, water- 
cooled, oil-insulated, 2,200/19,050 volts, 
twenty-five cycles. Each bank is located 
in a separate room, and the seventh or 
spare transformer is in a third room. 
They stand upon rollers, which in turn 
rest upon T-rails set into concrete piers. 
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The spaces between the piers are filled 
with cravel and provided with subdrain- 
age, so as to allow any oil to rapidly es- 
cape in case oi leakage or accident. The 


water piping is connected up with unions 
and so arranged that every transformer 
is interchangeable with every other one, 
as far as water and electric connections 
are ( neerned. 

A trick runs the entire length of the 


and at such an elevation that the 
a car is at the same height as the 
-ich are imbedded in the concrete 
Thus any transformer can be 
rolled out upon the car, removed 


build 
floor © 
rails 
piers. 
quic! 
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high-voltage side, with ungrounded neu- 
tral. 

THE HIGH-TENSION SWITCH-HOUSE. 

The high-tension switch-house is six- 
teen feet by thirty-six feet; a frame struc- 
ture covered with corrugated iron; twenty 
feet distant from the transformer house. 

In it are two banks of “M-T” single- 
throw air-break switches, and General 
Electric alternating-current multiplex 
lightning arresters, connected up for the 
three-phase circuit. 

POLE LINE. 

The pole line extends almost due west 

from the plant to the substation in Eu- 
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avoidable. It is a “thorough” transmis- 
sion, so to speak, there being no taps on 
the line anywhere between the plant and 
the substation at Eureka. ‘The line is 
a single circuit, three-phase, averaging 
thirty-five poles to the mile. The poles 
are redwood at the western end; in the 
inaccessible stretches the native red fir 
was the only wood available. The in- 
sulators are Locke two-piece single petti- 
coat porcelain, eight and one-half inches 
in diameter. In the fog-belt a larger in- 
sulator of similar design is used. The 
pins are sun-dried eucalyptus, oiled, one 
and one-half inches diameter. 











5—S 
PHE TRINITY RIvER PLANT. 


rion OF DitcH THROUGH WuicH WATER Is DIVERTED TO THE PLANT OF THE NORTH MOUNTAIN POWER COMPANY. 


R Stxty Mrues or Country ROAD FROM NEAREST RAILROAD STATION. 


and nother reconnected in its place in 
i accident. 
| penstocks are each tapped in the 
-house, and after passing through 
shu’ off and throttling valves under the 
coniiol of the operator, water is deliv- 
ere. into a cylindrical steel tank, thirty- 
six ches diameter by twenty-four feet 
lon. This storage tank is set upon a lit- 
tle  uoll about twenty feet above the level 
of \.e transformers. From this tank the 
wa'-r circulates through the cooling coils 
of he transformers by gravity. 

‘The transformers are connected in delta 
on the low-voltage side, and in Y on the 


Case 


pow 


reka. The length is sixty-five miles. Of 
this, fifty-five miles are over a severely 
rugged mountainous country; the altitude 
of the plant is only 1,480 feet, and Eu- 
reka is at sea-level, but the line passes 
over several summits ranging from 4,500 
to 5,500 feet in altitude. Fifty miles of 
its length lie in a heavily timbered coun- 
try, requiring a tremendous amount of 
clearing, the trees ranging from two feet 
to four feet in diameter. It was neces- 
sary to construct a trail nearly the entire 
length of the line. The route deviates 
from a straight line only slightly and 
only where the topography made it un- 





6—GENERAL VIEW 


7—EIGHTEEN-HorsE TEAM HAvuLInG Lower HALF OF A STATOR OF A 750-KILOWATT BULLOCK ALTERNATOR 


The spread of wires on the standard 
length spans is forty inches; the wire is 
No. 4 copper, except on some long spans 
where stranded cable is used. 

The length of spans varies from fifty 
to 1,400 feet, according to the conditions 
and topography of the country. 

The telephone circuit is No. 10 B. B. 
galvanized wire, carried on glass insu- 
lators. 

The potential at present used on the 
line is thirty kilovolts. 

TELEPHONES. 

Telephones made by the Stromberg- 

Carlson Telephone Manufacturing Com- 
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pany are connected to the line at several 
of the cabins which have been built for 
the accommodation of the patrolmen, and 
at frequent intervals are “pole-boxes,” 
consisting of a magneto generator and bat- 
teries into which the patrolmen plug their 
pocket sets and thus have long-distance, 
loud-talking instruments. 
SUBSTATION AT EUREKA. 

The substaticn at Eureka includes an 
auxiliary steam plant as follows: two Bab- 
cock & Wilcox water-tube boilers fitted with 
Peabody patent oil-burning furnaces and 
a duplicate oil-pumping system; Goubert 
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this jackshaft by a jaw clutch, and so 
driven by the engine. This permits of 
carrying the load by steam when neces- 
sary to shut down the transmission line 
for repairs. The engine is fitted with a 
switchboard speed-control device. The 
clutch has a synchronism indicator in the 
nature of a lamp, so that the engine may 
be connected to the rotary while it is run- 
ning at full speed on the power trans- 
mitted from the Trinity river plant. 

For the rotary converter there are three 
Bullock transformers, 190-kilowatt, water- 
cooled, twenty-five-eyele, 30,000/352 volts. 
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000 barrels, has been built near the sub- 
station, and is connected to a dock on 
Humboldt bay by a pipe line. 

The substation is thirty-one feet by 128 
feet, built in the marsh on the waiter-front 
of Eureka. Heavy concrete foundations 
rest on redwood piles, cut off below low- 
tide level. 

LOAD. 


The load at present consists chicfly of 
lights in the city of Eureka. Some 


mo- 
tors are already connected to the circuits 
and the motor load is being rapi<'y de- 


veloped. Local transmission lines are being 
constructed about the shores of Hu boldt 


bay, and in a very short time the com- 
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auxiliary feed-water heater; Wheeler 
“Admiralty” surface condenser, with self- 
contained, steam-driven air and circulat- 
ing pumps, cooling water being taken 
from Humboldt bay, and a McIntosh & 
Seymour tandem-compound engine of 
nominal rating of 700 indicated horse- 
power. A jackshaft running at 500 revo- 
lutions per minute is connected to the en- 
gine by rope-drive. A Bullock rotary con- 
verter, 500-kilowatt, 500 revolutions per 
minute, six-pole, twenty-five-cycle, 550- 
volt, is arranged for direct-connection to 


PoweR CoMPANny, TRINITY RIVER, CAL. 


For stepping down for the local distribut- 
ing system are three General Electric 
transformers, 400 kilowatts water-cooled. 

For furnishing power to the sixty-cycle 
incandescent ard arc-lighting circuits of 
the city of Eureka, a three-phase, sixty- 
cycle generator is driven by the rotary 
acting as a synchronous motor. 

The substation is fitted with switch- 
boards and high-tension switches suitable 
for handling this equipment. 

A fuel oil-tank fifty-four feet in diam- 
eter by twenty-five feet deep, holding 10,- 


pany will be supplying power to the |\.al 
companies in Eureka’s suburbs, not © ily 
for light, but for motors in the var us 
industries of that rapidly developing “e- 
gion. 





-_>- 

The market for copper is exceedi::ly 
strong, and for some time past has bien 
growing stronger daily. Between .\0- 
vember 25 and December 15 electro! ic 
wire bars advanced from seventeen «14 
one-half cents to nineteen cents. Intrii sic 
conditions warrant the expectation of 
market strength for months to come — 
Copper Gossip. 
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EFFICIENCIES. 


BY JAMES SWINBURNE. ” 





The title of this address is put in the 
‘| to prevent any misunderstanding 
as to its nature. Efficiency is, I believe, 
a cai-nword in party politics, and is there- 
fore largely employed in connection with 
who have no real output at all. 


plur: 


peor les 

This .ddress, on the contrary, is concerned 
wit!) cal questions. The term “efficiency” 
is uso by serious people to denote the 
rate >’ the useful part of the energy or 
pow obtained, to the energy or power 
put There is another aspect of the 
que: on, and the term “efficiency” may be 
str .d to cover questions of money. For 


», if in a bargain you get fifteen 
shi!’ :s worth of goods for £1 the pur- 
cha» nay be said to have an efficiency 
of » -<uty-five per cent. But in cases of 
thi: .ort it is not quite usual for a bar- 
» have an efficiency of more than 


gai’ 
100 er cent from each point of view. 
Th; s because, in the case of a well con- 


du bargain, each of the parties, to 


use 'egal word, gives what he prefers to 
par’ ith for what he wants more; so that 
bot’ . re satisfied. But the seller may take 


ano. rv view; he may have bought an 


art’ for fifteen shillings and sold it 
for In that case he apparently makes 
five \ :llings, and it might be called thirty- 
thre per cent of the cost price or twenty- 
five -or cent on the selling price. The 
tern “efficiency” is not applied to such 
cas’ because “efficiency” is employed in 
cas’ where there is a partial loss, to show 
how much has not been lost. Cases of 
pro’ would be cases of efficiencies of over 


100 oer cent. A trader who looked upon 
bu: ¢ at fifteen shillings and selling at 
£1. making a profit of thirty-three per 
cer would really be deceiving himself, 
bec ise in such cases it is not really a 
qu ion of how much is made over and 
ab: the apparent purchase price, but of 
wi profit is made per annum on his 
tra» capital. Into this question all sorts 
of _ nsiderations enter that do not appear 
in \e statement of simply buying and sell- 
in’ If he is merely a trader who buys 
an sells he has to pay rent, incurs bad 
ds, loses stock through depreciation 
a: other causes, and has to give his time 
t he work. He also may have to spend 
a ood deal on advertising. 

‘nother simple case is that of manufac- 
t: ing. If an engine builder, for example, 
s; nds £1,000 on wages paid to men who 
! -e made an engine, and £1,000 for ma- 

\bstract of an address delivered November 24 to the 


8 ‘ents of the Manchester local section of the Insti- 
ti con of Electrical Engineers. 





ELECTRICAL REVIEW 


terial, and sells an engine for £3,000, it 
is commonly said that he has no business 
with the odd £1,000;-either he is said to 
have overcharged his customer £1,000, or 
he has robbed the workmen of £1,000, 
as it was their work that made the engine. 
Both these notions arise from ignorance; 
and this ignorance, like all other kinds of 
ignorance, does a great deal of harm. 
The argument that all the money paid 
to manufacturers should go to workmen 
who actually make the goods is always em- 
ployed by the agitators who live by stirring 
up the passions, and flattering the weak- 
ness of their victims. It may seem strange 
to bring forward such questions in an ad- 
dress to electrical engineers; but I want 
to urge the importance of looking at things 
from a money point of view, because all 
engineering is a question of money; and 
I want to bring some money questions as 
well as energy and power questions before 
you to-night. 

In making any bargains with Nature, 
we always lose in a sense; and we are 
so accustomed to it that we take it 
quite contentedly, and merely try to 
lose as little as possible in the transac- 
tion. As I said before, the relation of 
what we do not lose to the whole is termed 
the “efficiency.” In dealing with our fel- 
low men we always hope to make a profit, 
and we sometimes do. In such a case it 
might be correct to talk of an efficiency 
of over 100 per cent, but it would be un- 
usual. It might be still more unusual to 
say a bankruptcy which resulted in a pay- 
ment of six shillings eightpence on the £ 
was a transaction with an efficiency of 
thirty-three and one-third per cent. But 
there would be enough justification for 
such a proceeding to enable me to discuss 
some aspects, even of electrical commerce, 
under the head of “efficiency.” 

Heat includes what is called sensible 
heat, or heat that makes things hot; latent 
heat, such as the heat that disappears 
when ice is melted or water vaporized 
at constant temperature, and chemical 
energy. I must tell you that it is not 
orthodox to call chemical energy heat; 
and you will not find any such treatment 
of the subject in books on thermodynamics. 
At present I believe I am alone in classing 
chemical energy or defining heat so as to 
include chemical energy; but the treat- 
ment of chemical energy in chemical 
thermodynamics is quite consistent with 
my definition, so I may use it provided I 
give you due warning of any heterodoxy. 
I think that ‘it is not realized that chem- 
ical energy is necessarily low-grade energy, 
only partially convertible into work. This 
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involves the idea of chemical temperature 
which may be important in chemistry in 
discussing the way any given possible re- 
action will go; but we are not concerned 
with that here. It will be said that the 
coal is cold when it is put into the fur- 
nace, as cold as the air in fact; so that if 
this idea is right none of the chemical 
energy is available. But I must give some 
idea of what I mean by chemical tempera- 
ture. If carbon and oxygen are heated to 
a high enough temperature you get a state 
in which, on the least fall of temperature, 
the carbon and oxygen combine and give 
out sensible heat at that temperature, un- 
der the other circumstances that obtain. 
The least increase of temperature, how- 
ever, causes the carbon and oxygen to sepa- 
rate again, absorbing sensible heat. At this 
temperature, therefore, under the pressure 
and quantitative relations of the carbon, 
oxygen and carbon monoxide, sensible heat 
and chemical energy are interchangeable. 
This temperature may be called the chem- 
ical temperature of the energy of carbon 
and oxygen. I need not trouble you with 
discussions as to whether the energy is 
really in the carbon or the oxygen or the 
ether, or as to the effect of pressure and 
proportions of carbon, oxygen and mon- 
oxide on the reaction. I merely want to 
give you a broad idea of carbon as having 
or controlling chemical energy, or heat 
with a corresponding “chemical tempera- 
ture” of the order of 3,000 degrees centi- 
grade or more. If the burning coal, con- 
taining, of course, other constituents, such 
as hydrocarbons with other chemical tem- 
peratures, could hand over their heat at 
3,000 degrees centigrade, nearly all of it 
would be available. As the heat is finally 
rejected at condenser temperature of 100 
degrees or so, 3,000—100/3,000, or about 
ninety-seven per cent of it would be avail- 
able. But the boiler takes it up at under 
500 degrees centigrade absolute, so that 
five-sixths is degraded or rendered un- 
available right off. 

It might be supposed that there is enor- 
mous room for improvement in the steam 
engine. An efficiency diagram looks as 
if all the loss is due to the engine which 
gets sixty-eight per cent and only gives 
out seven per cent, but we must not be 
hard upon the engine. It is turning out 
work, or high-grade energy, and it is re- 
ceiving heat, or low-grade energy. This 
engine is probably taking in steam at 
about 450 degrees centigrade absolute, and 
rejecting it at about 375 degrees centi- 
grade absolute, so as it could, if perfect, 
only turn out 68 & 75 + 450 = 11.3; 
so it is not really doing so badly. The 
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real loss is between the fuel and the boiler, 
and it is not loss of energy, but loss of 
availability. Though the chemical is low- 
grade energy, it has such a high chemical 
temperature that ninety-seven per cent is 
theoretically available; but we can not run 
a boiler and engine between 3,000 degrees 
centigrade and 4,000 degrees centigrade. 
Engineers are always trying to improve 
the results by using higher and higher 
temperatures; but as you can not use the 
pressures that would then correspond with 
saturated steam you can only superheat. 
This does not mean that most of the heat 
is taken in at the high temperature, and 
the resulting gain is chiefly due to such 
things as reduction of cylinder condensa- 
tion. There are great practical difficulties 
in reducing the lower temperature. The 
condenser reduces it to about 100 degrees 
centigrade or 373 degrees centigrade abso- 
lute; but even then the steam is not 
completely expanded, and blows into the 
condenser under pressure. The efficiency 
has been raised more recently by reducing 
the lower temperature limit by means of 
sulphur dioxide. I do not know who was 
first to propose this. Rayleigh suggested 
it as early as 1876. It is being put in 
practice now in Germany. 

Alt this stage I would like to say that 
this is given as an address in my own 
name, because I was asked to give an ad- 
dress. If it had been a paper, Mr. Walter 
Claypoole, lecturer on electric lighting and 
power distribution at Croydon Central 
Polytechnic, would have been joint author 
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LossEs ON METROPOLITAN ELECTRIC SUPPLY 
CoMPANIES SysTEM. 
nominally, as well as in reality. I am in- 
debted to him for all the hard work. 
The right-hand part of the accompany- 
ing diagram illustrates the yearly losses in 
the Metropolitan system, supplying several 
London areas from Willesden. I am in- 
debted to Mr. Highfield for the figures. It 
will be seen that the transformers are 
very efficient, and when they can be cut 
out at light load so that the transformers 
in use are always well loaded, the efficiency 
can be made very high. The diagram is 
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also a little deceptive, because it takes no 
notice of the time at which the energy is 
wasted. Energy wasted at the time of sta- 
tion full load is serious, because if it were 
not wasted it might be sold, or else the 
station might be a little smaller in propor- 
tion. But most of the waste in trans- 
formers is at light loads, and it costs very 
little extra to generate extra power at 
times of light load, for it costs nothing 
extra in capital, superintendence or labor, 
and it does not cost much in coal, for the 
boilers have to be kept hot, and some en- 
gines have to be kept running in any case. 
These points have to be borne in mind in 
considering the meaning of such diagrams. 
It will be seen that there is a loss of six 
per cent in “station losses,” only two per 
cent feeder losses to substations and thir- 
teen per cent conversion losses and light- 
ing of the substations. 

These are for the year. They alter 
from time to time, so the wastes are shown 
black to the left for three representative 
times. Thus the station losses are seven 
per cent at noon, four per cent at top 
load and twenty per cent at three in the 
morning, and so on. This is because the 
losses do not vary in proportion to the 
loads. Through the various sources of 
waste energy the final result is that there 
is twenty-one per cent loss at noon, 
or seventy-nine per cent efficiency, and 
seventy-four per cent efficiency at 6 P. M., 
and up to sixty-five per cent at 3 a. M., 
which is astonishingly good when the sys- 
tem is considered. 

If a station is run by a town the ac- 
counts must be kept by an absurd system. 
Towns are generally concerned with such 
things as sewage systems, in which there 
is no profit and loss account. The town 
may not treat its sewage system as a per- 
manent asset at all. It has to borrow 
money to put down its sewage system, 
say £100,000 at three per cent. Then it 
has to pay £3,000 a year interest. But 
that is not all—it has to pay back the 
whole of the £100,000 in a certain number 
of years. To do this it has to provide out 
of the rates a sinking fund, such that in 
the prescribed term of years the whole of 
the debt is paid off. The town then has 
a sewage system to the good, which has 
been paid for over many years out of the 
rates. The town, therefore, does not save 
money like the private individual and then 
buy what it can afford. I do not think 
it would be allowed to do such a rational 
thing; it has to borrow money for every- 
thing and pay it back over a term of years. 
The length of the term has no reference 
whatever to the nature of the work done, 
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as the work is not in any way Security for 
the loan; the local rates are the security, 
There is an epidemic of outcry just now 
about municipal indebtedness, but it js 
apt to give a totally wrong impression to 
the average reader, as he does not realize 
that municipalities must be in debt. owing 
to the way these things are arranged. For 
a private individual always to be in debt 
would be bad; for a town it is another 
matter; the only question is how much 
the town ought to be in debt. The »ation 
itself does business in the same «rt of 
way; it has no ready money, an: ~vhen 
anything has to be done it borrow: But 


local authorities are now taking vu» such 
businesses as electric supply and tra: ways, 
which have profit and loss sides; }: + they 
are obliged to work the businesses »: the 
same lines as town improvements, wh is 


absurd. A municipal electric light = ‘ome 
is thus worked under absurd diffic ‘ties. 
It is like a public company that 1s a 


negative capital—that is to say, «'| its 
money is borrowed. The sharehol:~, are 
the ratepayers. They hold shares (« ond- 
ing on the rate assessments. The ‘ivi- 


dends are generally negative. A‘ the 
shareholders are so by compulsion ii they 
live in the place. The only thing the» can 
do if they do not want to be shareh» ders 
in such undertakings is to move ©’ to 
another town; but then they become « are- 
holders in another set of ventures [| 
believe the only way to avoid being » \ure- 
holders in these compulsory underta!'ngs 
is to live in a barge on a canal. Be this 
as it may, the undertaking, thoug) a 
profit and loss concern, must keep it: ac- 
counts on the same principle as if it were 
a sewage system. To begin with, the ‘own 
may only borrow enough money to put 
down the plant. This has to be paid off, 
as already explained, by the sinking find, 
which returns all the borrowed money. in 
say twenty years. The plant may ast 
ten years, or it may last fifty years; | ‘iat 
has nothing to do with the case. I! ‘he 
plant lasted twenty years and then » nt 
into powder, like Holmes’s “one-hoss shi.",” 
the sinking fund would correspond \ th 
correct depreciation. If it lasts less, so ie- 
thing more should be allowed, and ss 
should be written off for the parts © at 
will last longer. This right deprecia on 
to be allowed in municipal work: is 
a burning question between the 1 
vocates of municipal trading and ‘ts 
opponents. Again, a private con "1 


would start business with enough cay’ al 
to put down the station, and to run i at 
a loss for a year or two until it tur od 
the corner. The municipality may © ot 
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do anything as sensible as that; it may 
only borrow money enough to put down 
the station, and the first few years’ losses 
must be paid for out of the rates for 
‘hese years. This sometimes excites the 
ratepayers. Almost any business has to be 
ven at a loss at first, and enough capital is 
-rovided to meet the deficit, and when the 
|usiness pays it ought to pay on the whole 
eapital. No one would think of starting, 
.v a works, with no working capital at.all, 
nd distributing a negative dividend dur- 
x the next few years to pay the losses. 
is is one of the many absurd conditions 
der which municipal work has to suffer. 
', one ease a lovingly solicitous gas com- 
ny felt that it was hard that a munici- 
‘ity should lose during the first years, 
it got a clause inserted to the effect 
: if there were a loss the price should be 
ed and raised until there was either 
loss or no customers; it did not matter 
‘ich, though in its heart of hearts the 
- company preferred the latter. This 
use was solemnly inserted in one or two 
s by the collective wisdom of the coun- 
It may interest you to realize that 
large commercial interests of this 
intry are controlled by a set of people 
10 think that if a manufacture does not 
:, the simple expedient of raising the 
ice will put things right. 
Referring to the comparative cost of 
ferent artificial illuminants, if electrical 
ergy costs fourpence a Board of Trade 
‘it, an ordinary glow lamp will give 
arly 800 candle-hours for one shilling. 
flame are with energy at threepence 
ives you 14,000 candle-hours. It must be 
membered that the one shilling is all 
ent on energy, nothing is allowed for 
newal of lamps, interest on fittings, 
ieter rents, interest on are lamp, cost of 
irbons or labor. For one shilling, with 
nergy at fivepence, you get about the 
ame light as with a flat-flame gas burner 
ind gas at four shillings. The ordinary 
il lamp, with paraffin at eightpence 
i gallon, beats them both hollow, and it 
s out of the running with acetylene. The 
‘reat fight between electricity and gas has 
een fought with flat-flame burners and 
arbon lamps, and there has been much 
liscussion. I have been accused of a 
strong partiality for electric light; but I 
‘eel impartial ; I really do not know which 
is the worst. The gas mantle makes an 
enormous difference, and brings gas, say, 


at three shillings, ahead of everything, but 


the mercury and flame ares, at say, four- 
pence halfpenny a unit. The flame are 
is essentially for large lights, while the 
mantle lights can be made quite small. 
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The comparison is, I repeat, only for the 
same money paid for gas or energy. To 
make a real comparison many other fac- 
tors are to be taken into account. There 
is the interest on the mercury lamp for 
one thing; then its color is not good; and 
if you had carbon lamps the. efficiency 
goes down. On the other side, however, 
you have to estimate the cost of mantles, 
the trouble and worry of breakages, and of 
the jets getting stopped up, and so on. 
Even then it must be clear that the mantle 
has a large margin of economy for the 
house lamps, such as the Nernst, the metal 
and the carbon incandescents. For out- 
door use, and for large buildings, the flame 
are seems to have plenty of margin over 
the mantle, though large mantle lamps are 
even better than some of the smaller ones. 

In addition to the cost of lamps, 
mantles, etc., we must remember that if 
an illuminant spoils the decorations the 
extra cost of redecorating should be 
charged against it. Gas blackens the ceil- 
ings and destroys paint, and so on; and 
the extra cost of decoration may be as 
heavy as the whole cost of electric light, 
in which case it does not pay to employ 
gas at any price. The argument annoys 
the gas industry, so it is sound and good. 

beset caso 
New York Electrical Trades Society. 

The New York Electrical Trades So- 
ciety held its annual meeting and dinner 
on the evening of Tuesday, December 12. 
About fifty members were present, and a 
very happy evening was spent in the dis- 
cussion of the business affairs of the or- 
ganization and in listening to the toasts at 
the banquet. The officers’ reports showed 
a flourishing condition of affairs, and em- 
phasized the importance of the organiza- 
tion to the members, through the facili- 
ties which are secured in the collection of 
accounts. The society undertakes the col- 
lection of many accounts, and through its 
methods makes an annual saving of a 
considerable amount to each member of 
the society. 

The election of officers resulted as fol- 
lows: 

President, John H. Dale, the Dale Com- 
pany, New York city. 

Vice-president, R. B. Corey, American 
Circular Loom Company, New York city. 

Treasurer, B. H. Ellis, Manhattan Elec- 
trical Supply Company, New York city. 

Secretary and counsel, Franz Neilson, 
New York city. 

The other members of the executive 
committee elected are as follows: P. M. 
Haight, Sprague Electric Company, New 
York city; G. E. Pingree, Western Elec- 
trie Company, Chicago, Ill.; A. S. De- 
Veau, DeVeau Telephone Manufacturing 
Company, New York city; W. E. Car- 
michael, Diehl Manufacturing Company, 
Elizabethport, N. J. 


1011 


TECHNICAL EDUCATION OF THE 
TWENTIETH CENTURY.' 


BY JOHN CASSAN WAIT. 





The foundation of a technical training 
consists of nature’s laws and phenomena, 
and as nature’s laws are fixed and inex- 
orable, a student possessed of a knowl- 
edge of what has been, knows what will 
be, and it is this that forms the ground- 
work of the twentieth century system of 
education. But this is not all; it should 
go further; it should elevate the new 
generation to a higher plane than mere 
investigation; it should cultivate powers, 
a higher ideal and a struggle for genius, 
the divine, the creative. 

An education implies first, a student or 
scholar to be educated, second, a process 
or method by which the education is to 
be acquired, and third, an ulterior pur- 
pose or ultimate utilization of the educa- 
tion to some good aim and end. 

When the high school or seminary train- 
ing is finished, several questions present 
themselves to a young person, among 
which are three, viz.: (1) What shall I 
do or become? (2) Shall I attend school 
or become an apprentice? (3) Shall I 
enter the general or technical courses of 
instruction? The first question must be 
answered by the tastes, qualifications and 
opportunities possessed by the person. 
The second question is usually determined 
by the pecuniary limitation of the person. 
Tke third question depends upon the ad- 
vantages to be secured or benefits to be 
derived, and is a subject for duscussion 
under our topic. 

It is not a new subject, but there may 
be some new things in it, in the light of 
another’s experience. I am not an advo- 
cate of an extended general course in 
college as a condition precedent to tech- 
nical training. 

I am no advocate of sixteen years of 
education before a man or woman be- 
comes self-supporting. He or she is 
depending too long upon charity or is as- 
suming a debt which he may never repay. 
It dwarfs the spirit of independence and 
self-reliance which the twentieth century 
needs so much. A young man who accepts 
his parents’ or relatives’ support to the 
age of twenty-four or twenty-six years 
has forfeited one of the heavenly attri- 
butes of human character, that of manly 
self-reliance. I would not expect great 
things of such a young man. If not 
blessed with influential relatives or friends 
he must gain his experience and acquire 





1 Abstract of Founder's Day Address, November 30, 
1905, at the Thomas S. Clarkson School of Technology, 
Potsdam, N. Y. 
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a clientele. His married life is postponed 
and his ideal life shortened by a decade. 

In the earlier days of education, theo- 
ries and laws were assumed by one school, 
and controverted by others. Fortunately, 
all this has been changed and modern 
methods of education are those where ob- 
servation is cultivated and the reasoning 
faculties directed to explain the phe- 
nomena observed. This is the process of 
imparting information by directing the 
student in paths richly bordered with the 
fruits of wisdom. 

The difficulties are removed. The stu- 
dent, though in quest of exercise, has had 
everything done to lessen the labor. Those 
obstacles that give to the forest trail its 
glories, or to the mountain stream its 
power, have been removed and the Vene- 
tian canal has been substituted. 

What is the result? It is that all stu- 
dents have been to Venice; all have ob- 
served and been taught the same things. 
The original trend or natural taste of the 
child or youth has been limited to the 
banks of your canal. Your graduates are 
all alike. Genius has been dwarfed and 
freedom enslaved. 

We need to cultivate heroes whose 
spirits no conventionalities could restrain 
and who overcame and turned the tide 
of the world’s ignorance, prejudice and 
jealousies to the light and the truth. They 
are originators. They have visions unlike 
the average man. 

These limitations in education do not 
differ solely with the period, but they 
are greatly affected by the conditions and 
localities. They are less marked in the 
smaller and outlying schools than those in 
our great communities. 

In cities and the great universities lo- 
cated therein, the people forget that the 
sky overhead is not adamant or lignum. 
Their chief sources of knowledge are 
books. Much profitable learning comes 
from primitive life and from the discom- 
forts of human existence. A millennium 
of human comfort and convenience is not 
healthful to intellectual progress nor to 
physical development. 

It is notorious that the strong men and 
women, those who possess mental and 
physical superiority, in our schools, in 
business and in our industrial and pro- 
fessional occupations, are largely from the 
country. 

In the general courses the studies that 
you pursue are determined, in the larger 
universities, by the students’ own elec- 
tion. The tendency is toward this plan. 


By it the student may take his collegiate 
course and at the same time pursue courses 
required in the professional classes. This 
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will lead to the three years’ collegiate 
course and is a step in the right direction, 
if the work of the student be directed or 
supervised. If he be required to elect his 
profession or business, and to take sub- 
jects prescribed or acknowledged to be 
advantageous in the vocation adopted, 
then it is, to my mind, most desirable. 
If the student be permitted to follow his 
own inclinations, which in four cases out 
of five will be those avenues of least effort, 
then the system is detrimental. The stu- 
dent may know less at graduation than at 
entrance. If he elect the elementary sub- 
jects in the various departments, acquire 
what is popularly known as general cul- 
ture, and secure the requisite number of 
points or half courses, he can graduate 
with a degree, though that may mean posi- 
tively nothing as an indication of what 
the student knows. 


There is the choice of schools to con- 


sider, the large and the small, those in 
cities and those in country, the general and 
the technical. But outside of these there are 
also for consideration the systems that pre- 
vail. Some of the schools believe in pur- 
suing several subjects at once, while 
others pursue one or two subjects only at 
a time. The various systems have many 
advocates. Each maintains that its sys- 
tem is the system. There is the choice 
between the elective and the prescribed 
courses of study, the experimental and the 
theoretical systems of teaching sciences. 

In my opinion, it is those institutions 
which combine the theoretical and the 
practical, which limit to a moderate de- 
gree the number of courses, which pre- 
scribe courses for lower classmen and 
leave the election to upper classmen, that 
truly derive the benefits of both systems. 

Cultivate exquisite care and practise 
heroic effort. As our country grows older 
and competition becomes greater, the re- 
quirements of an education increase. Stu- 
dents who expect and hope to excel in 
the competition that prevails in our great 
cities must have something better or 
something different from that possessed 
by others. ; 

Refinement should be applied to all tha 
you do and undertake. Your mental train- 
ing should be refined on the same plan. 
Put an exquisite finish upon your work. 
That is what makes the artist; it is what 
distinguishes the actor and soldier from 
the business man or laborer, and it is what 
makes the successful technician or engi- 
neer in the present day. 

Technical training, as offered by our 
industrial schools, tends to develop ab- 
normally particular lines of the intellect 
and greatly enlarges the scope of one’s 
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observations and power in certain direc. 
tions. Such a development has been com- 
pared to the abnormal development of t)c 
five senses. Yet the world has need of 
such men. He may not be wanted fro- 
quently, but occasionally his services are 
required when they command great prices. 

The prevailing idea is that a complet: 
education should be acquired at school. 
The average graduate from college or tecli- 
nical school hails his degree at the fin»! 
goal of his educational ambitions. Fey 
study or expect to study after graduations. 
except, perhaps, in short crams for a civ’! 
service or professional examination. 

Such is not the object. The schoo!’: 
aim is to qualify you to study. If you 
do not continue with your studies you ar: 
soon going backward, and at a rate th» 
will appal you when you come into com- 
petition with some recent graduate fre: 
from his studies. 

A far-seeing man will, before spendin 
very much time or money for a thin: 
enquire what specific uses he will make « 
it, and he will select the object of his pur 
chase with a view to its qualities and ii 
adaptations. A young man who enter 
college or a technical school should hav 
some idea of what his tastes and capaci- 
ties are and should be directed in the line: 
where his abilities would be best applie: 
and cultivated. I am not one to advis 
that every man should be a perfect man: 
neither do I advocate that a whimsica' 
and indolent youth should be permitted 
to escape essential training in mathematic: 
and sciences by his declaration that h: 
does not like them and he does like music, 
art and other subjects which gain flatter) 
and applause. Yet for one’s life work, 
it is a grave misfortune for one to school 
himself or herself in a business in which 
they have not a real liking and to which 
they can not bring enthusiasm. Elect 
something to your liking and something 
in which there are opportunities and for 
which there is a demand. 

The utilization of technical training in 
the industrial pursuits and development 
is everywhere apparent in this country. 
To no other one element are the country 
and the people more indebted for their 
wealth and prosperity. The physical com- 
forts at home, of business and of travel 
are due to the marvelous provision of the 
teehnician. 

The economic value of this training is 
illustrated by the trade, domestic as well 
as foreign. No country can have claims 
to world power until it develops the indus- 
trial talents of its people and the natural 
resources of the land. The balance of 
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.y remains where the scientific, indus- 


owt 

ae and mechanical arts are best treated. 
Education of this century should not 

be confined to book learning nor to the 

stud: of mathematical and physical laws. 

Son lime should be given to economics 


and -ociology. Methods and means of 
ing and protecting what is required 
are «ite as important as are the ways, 
met) ’s and means of acquiring. Close 
he footsteps of progress in its 


con: 


upon 
mare: js trade, with its competition and 
its » ofector, economy. The wasteful 


metl:': of the pioneer can not survive the 
‘f commerce. Economy in the pro- 


rivaii 

duct; and utilization of materials or 
powe’ > What effects great savings, and 
it is man who can effect great savings 
who ‘ommand a salary commensurate 
with savings. . 

Bu’ he twentieth century education 
shou! .ot only cultivate the courage and 
capa’ of a man or woman to cope with 
natu: ut should also give some insight 
into laws, institutions and systems of 
socie’ It frequently takes some people 


the | + years of their life to become 
‘ed with themselves and to dis- 


acqu 
cover iat they really are to the world. 
Som cn take years to overcome the nat- 
ural  lidence and timidity that possess 
them hich might be corrected in youth 
by pr ver surroundings and by a kindly 
inter. of their teachers. 


A « seussion of technical education in 


this « ntury should not omit some reflec- 
tion »»on the social inequalities that are 
certa : to exist. We may look back upon 
a celiary mighty in its achievements, 
giga’ ic in its forward stride, matchless 
in i’ intellectual expansion, industry and- 
inve: ion, in its manifoldness and the 
vasi: ss of its enterprises, the grandest of 
all © centuries in history. The heavy 
bur’ of labor has been taken from the 
sho: Jers of men, and the workman has 
bee: made the equal of his neighbor. He 
has ‘otter food, raiment and shelter and 
bet!» remuneration for his time. 

‘|. technical schools should aim to turn 
ou’ en who can undertake the instruc- 
tio and improvement of this class of 
peo. Trade schools should be erected 


an instruction offered in the useful 
ar|- They control the great avenues of 
co seree, the necessities of life—food, 
fu and raiment. Never was there the 
ne ssity for the unity of men and the 
re: zation of the dependence of the polite 
uj. © the industrial. 

ie education of the twentieth cen- 
ti will, I predict, enlighten every conti- 
mt on the globe. What has been begun 
in he past century will lead to greater 
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and more lasting results in this century. 
The twentieth century should lead the 
human race to heights which shall 
strengthen the faltering steps of art, 
philosophy and religion. 

What the twentieth century demands 
is the cultivation of originality and the 
development of the creative genius of stu- 
dents. Creation should be the highest aim 
of every student. A small thing created 
may be truly greater than a large thing 
borrowed, and the original thought or de- 
sign of vastly greater import than any imi- 
tation. The present century requires the de- 
velopment of geniuses and especially in the 
technical fields. Old and trodden fields must 
be departed from and new, though rough, 
trails taken. New practices and methods 
must be devised, and these are more likely 
to be discovered by departure from, than 
by following in the channels hewn by our 
predecessors. 

The twentieth century education should 
embody artistic treatment in structural 
work and in mechanical contrivance—a 
relaxation from the intensely practical and 
economical to a study of what is pleas- 
ing and what is beautiful. Some have an 
idea that there is not much that is beauti- 
ful in the mechanical and industrial. 
Nothing is further from the truth. 

It is for the twentieth century educa- 
tion to impart the beautiful and artistic 
to the useful, to lend inspiration and give 


expression to the deeper feelings of indus- - 


trial life, its burdens, its struggles, its 
rewards and its glorious victories. The 
twentieth century should make its tech- 
nically educated men something more than 
mechanicians, something more than the 
mere directors of processes. Men and 
women should be taught to vary their 
employment and to seek recreation in the 
profitable exercise of their intellectual fac- 
ulties. The spirit of man needs more 
than gain, more than crowning success of 
its efforts, more than the applause of 
fellow men; it needs the hope and cheer 
of the life everlasting. 
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The Electric Power Plant of the 
Lakefield (Ontario) Portland 
Cement Company. 


The Lakefield Portland Cement Com- 
pany, of Lakefield, Peterborough county, 
Ontario, is the first company in Canada 
to use electric power in its cement works. 
The company has now two power plants 
in operation. The first is located at 
Young’s Point, at the foot of Clear lake 
and Stony lake. The fall from Clear lake 
to the Otonabee river gives a head of only 
seven feet, but, due tothe large capacity 
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of the lakes, this head is maintained. 
Work on this plant was started in 1899 
and completed in November of the fol- 
lowing year. The machinery consists of 
four sixty-eight-inch turbines, driving 
by means of gears, a 400-kilowatt, 550- 
volt, three-phase, sixty-cycle generator. 
The output of the generator is stepped 
up to 11,600 volts by means of three 
single-phase, air-cooled transformers, each 
rated at 135 kilowatts. The length of the 
transmission line is five and one-half miles. 
The line consists of three No. 6 copper 
wires, carried on one four-pin cross-arm. 
Two wires on one side of the arm are 
placed thirteen inches apart, and the other 
eighteen inches from the centre conductor. 
A barbed wire is fastened on top of the 
poles and grounded at every fifth pole. 
There are two transpositions on this line, 
dividing it into three equal sections. Dur- 
ing the summer of 1902 the output of the 
cement works had so increased that an 
addition to the power plant became neces- 
sary. A site was secured at locks No. 3 
of the Lakefield division of the Trent 
Valley canal, two and one-half miles 
southeast of Lakefield. The hydraulic 
works were built of reenforced cement. 
The power-house was built of limestone. 
The plant contains four sixty-eight-inch 
vertical turbines, working under a twelve- 
foot head, and driving, through gearing, a 
1,000-kilowatt, 11,500-volt, sixty-cycle, 
three-phase, revolving-field alternator. The 
transmission line consists of three No. 2 
B. & S. copper wires carried as before 
on one cross-arm. The two on one side 
are eleven inches apart; the third, on 
the other side of the pole, sixteen inches 
from the centre wire. This pole line car- 
ries also the telephone circuit, which is 
transposed every second pole. The tele- 
phone line is placed seven feet below the 
transmission line. At the cement works 
there is a substation adjoining the motor 
room. Here the pressure is lowered from 
11,000 volts to 575 volts by means of six 
air-cooled, single-phase transformers, each 
rated at 135 kilowatts. There are also 
two fifteen-kilowatt, oil-cooled transform- 
ers, lowering the secondary current from 
575 volts to 230 and 115 volts for a three- 
wire system of incandescent and enclosed 
are lighting. In the motor room there 
is a 600-horse-power, 11,000-volt, three- 
phase, sixty-cycle synchronous motor, di- 
rect-connected to a line of shafting, from 
which are driven seven grinding mills. 
This motor is started by a fifty-horse- 
power induction motor, to which it is 
geared. Scattered throughout the works 
for driving the machinery are four 100- 
horse-power motors, five of fifty horse- 
power, one of fifteen horse-power and two 
of ten horse-power. These are all of the 
induction type. The daily output of the 
large works is 1,500 barrels.—Canadian 
Electrical News (Toronto), December. 
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The Buildings of the National Bureau of Standards.’ 


the act establishing the Bureau of 

Standards, March 3, 1901, the plan- 
ning of the laboratories was begun, 
as well as the selection of the scien- 
tific staff, and the development of some 
of the more important methods of test- 
ing. The first and one of the most 
important problems which presented itself 
was the selection of a site. The site se- 
cured is about 7.5 acres in extent and is 
situated in the northwest section of the 
District of Columbia, about 2.5 miles 
from the White House on Connecticut 
avenue extended. The location has 
proved by experience to be a most excel- 
lent one, and while it is sufficiently large 
for immediate purposes, steps have been 


Pee act. cata after the passage of 


taken toward securing sufficient adjacent 
property to protect the bureau from me- 
chanical and electrical disturbances that 
may arise with the future development of 


the city. 
It was decided to erect two buildings, 
one of which should contain the me- 


chanical plant, instrument shop, and other 
work requiring heavy apparatus; the 
other, a physical laboratory, situated at 
some distance from the first, and as far as 
possible free from machinery or mechan- 
ical disturbances. ‘The amount appro- 
priated for the buildings, exclusive of the 
equipment, $325,000, would not permit of 
ornamental or construction ; 
nevertheless, it was sufficient to erect two 


expensive 


strong, substantial, fireproof buildings, of 
dark-red brick, trimmed with buff Bed- 
ford limestone, and of a style well suited 
for laboratories. A third building, to ac- 
commodate machinery for the liquefac- 
tion of gases, is nearly completed; it is 
practically an extension of the mechanical 
laboratory to the west. 

It is purposed to erect a similar but 
larger building at the east of the mechan- 
ical laboratory for the testing of engineer- 
ing instruments, the strength and other 
properties of materials. At the east and 
west ends of the physical laboratory it is 
purposed to erect in the future two build- 
ings, each about the size of the present 
physical laboratory, one to be devoted to 
electrical work, the other as a chemical 
and metallurgical laboratory. The entire 
group of buildings will be connected by 
tunnels through which heat, power, light 
and other facilities will be distributed 
from the mechanical laboratory. In de- 





1 Taken from a paper presented by Dr. S. W. Stratton 
and Dr. E. B. Rosa, at the 201st meeting of the American 
ga of Electrical Engineers, New York, November 


signing the buildings and their equipment 
special attention has been paid to the pro- 
duction and distribution of general labora- 
tory facilities,-the details of which will 
be described iater. ‘The work of many 
physical laboratories is seriously handi- 
capped by the lack of these facilities, such 
as a sufficient range of temperature, press- 
ure and electrical current. Often the pro- 
vision of some special facility necessitates 
a greater expenditure of labor and time 
than the solution of the problem in hand. 
The testing work of the buréau also re- 
quires a complete variety and range of 
these facilities. 

One of the first principles laid down 


and capacity. The space beneath the first 
floor of the physical laboratory is inexeg. 
vated, thus obviating all fixed piers of 
masonry, but which may be installed 
when and where necessary or removed in 


case they are not needed. The heavy 
wall brackets are attached to the wal] 
in such a manner that they may also 
be removed in case the wal! space 
is required for other purposes. The 
physical building has now been © wpied 
for about a year and has been find to 
be exceedingly well adapted to *!. pur. 
pose for which it was designed. 
THE MECHANICAL EQUIPMEN | 
The mechanical building cont: i»: the 
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in the general specifications of the Jabora- 
tory was that it should be possible to 
install at any time pipes or wires leading 
from the mechanical plant to the various 
laboratory rooms, or from one room to 
another. This principle has been rigor- 
ously carried out and will be adhered to in 
all future buildings. Another feature in- 
corporated, as far as possible, is that all 
laboratory rooms shall be general in 
character, that is to say, all are provided 
with the same facilities, temperature 
regulation and conveniences, varying only 
in the special equipment installed, so that 
any room in the physical laboratory would 
serve almost equally well for investigations 
or testing in optics, electricity, heat or for 
precision measurements of length, mass 


mechanical and electrical plant, t!  in- 
strument shop, about one-half of the clec- 
trical work, photometry and engin: ring 


testing. It stands on ground s'! ping 
toward the north so that the nortl part 
of the basement story is wholly — ove 
ground, but projects only a few fect ove 
it on the south. The accompanying © ews 


of the building were taken befor the 
grading of the grounds was comp ied. 
The building is 135 feet long eas: and 
west, forty-eight feet wide at the nds 
and fifty-eight feet wide in the « ‘tre. 
An extension of the basements w »lly 
below the ground level on the sou : is 
twenty feet wide and projects tw ‘ty- 
five feet east and west beyond the .ain 
portion of the building, shown here: ith. 
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This increases the floor area of the base- 
ment by fifty per cent, affording ample 
.ecommodation for the mechanical and 
electrical plant on this floor. 
‘The boiler room is forty-two feet square 
.d nineteen feet high, the floor being 
five feet below the engine-room floor, and 
the engine and dynamo room it is 
od with white-enameled brick. Two 
er-tube boilers of 125 horse-power 
) have been installed, together with an 
nomizer and forced draught. Space 
reserved for additional boilers with a 
capacity of 500 horse-power. The 
‘orm along the north side of the 
room accommodates the filters, 
ric and steam high-pressure water- 
is, boiler-feed pumps, feed-water 
and other auxiliary machines. 
r the platform are located the heater 
‘he hot-water service, pressure tanks 
he cold-water service, storage tank, etc. 
1e engine and dynamo room is eighty- 
i feet long and has an average width 
wenty-four feet. The larger of the 
engines is a tandem compound of 
horse-power, driving two direct-cur- 
37.5-kilowatt generators, each giving 
amperes at 120 volts, connected in a 
wire system. The smaller engine, 
n at the right on page 1017, has a ca- 
ty of forty horse-power and, like the 
engine, drives two direct-current 
‘ators. Beyond the engines there are 
following machines, some of which 
e been installed since the accompany- 
picture was taken. 
|. A double motor-driven booster for 
ging storage cells, having a capacity 
each side of 200 amperes at thirty 
s, and which is also used alone to 
rge storage batteries of relatively low 
age and large current capacity. 
’. A pair of two-phase alternators, 
face wound, and giving an electro- 
itive force of nearly sine wave form, 
‘ rect-connected to a driving motor. One 
ichine gives sixty cycles and the other 
); the two may be placed in series, and 
‘wave form varied through wide limits 
varying the relative amplitudes and 
ases of the two waves. By using them 
rately and varying the speed con- 
icrable ranges in frequencies may be 
tained. 
3. Another three-machine set contains 
‘0 «sixty-cycle, three-phase alternators, 
e relative phases of which may be varied 
y shifting the field of one of them. 
‘hus, connecting one to the current coil 
nd the other to the voltage coil of any 
instrument, any required power-factor 
nay be obtained. 
4. A second smaller set of a similar 
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kind gives two sixty-cycle currents of ad- 
justable phase relation. This is useful 
in calibrating phase indicators, as well as 
testing power-measuring instruments. 
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of being uncoupled in the middle and 
operated as two independent sets. One 
set has, besides the driving motor, three 
alternators of six, eighteen and thirty 
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5. A three-phase 120-cycle alternator, 
driven by an inverted synchronous con- 
verter used as a motor, giving alternating 
current at sixty cycles. 


poles respectively, giving 60. 180 and 
300 cycles, sine wave form, and capable 
of being joined in series, so varying the 
wave form. The second set has a driving 
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6. A ten-machine set has been built 
and is soon to be installed. This set con- 
tains eight alternators and two driving 
motors, all direct-connected; but capable 


motor and five alternators, giving 420, 540, 
660, 788 and 900 cycles respectively. All 
the machines may be joined in series, as 
they have the same current capacity, 
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namely, twenty amperes. The voltages, out. The wave form can be varied in- obtaining a great variety of frequencics 
however, decrease gradually from 250 for definitely by varying the number of har- The switchboard, which is now building. 
the largest to ten for the smallest. When monics employed and their relative in- will be equipped with hot-wire instru. 
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MECHANICAL LABORATORY—ATTIC FLOOR PLAN. 
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Low-TEMPERATURE LABORATORY—SECOND FLooR PLAN. 


This machine will ments, arranged to show what componen'- 


the fifteenth will be present in the electro- be very useful in testing and research, enter into the resultant electromotis 
motive force, or any may be quickly cut not only for varying wave form, but for force. The operating switches give quic 
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and complete control over the various 
yossible combinations. 
“The switchboard shown herewith not 
iy controls the various direct and alter- 
n ting-current generators, but also six 
storage batteries arranged in groups of 
on the three-wire system, for use in 
cating the motors when great steadi- 
. of speed is desired, for lighting and 
er when the engines are not running, 
for experimental purposes. There 
also several plug-panels which enable 
urrent from any generator or battery 
sent to any laboratory room in either 
ing. 
a, ae 
Se 
Mn, ee: 
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eighteen feet, and contains a thirty-ton 
ammonia refrigerating machine of the ab- 
sorption type. Its capacity is equivalent 
to the melting of ten tons of ice in eight 
hours. This is used to furnish low tem- 
peratures in small rooms for experimental 
purposes, to remove moisture from the air 
of laboratory rooms in order to obtain 
a dry atmosphere in hot or wet weather, 
and for making ice. The machine is 
indispensable, and greatly increases the 
efficiency of the laboratory work, more 
especially, of course, in the summer; but 
it is found necessary to use it for some 
kinds of work part of the time during at 
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hottest and dampest summer weather. 
Moreover, the temperature of the labora- 
tory may be controlled at the same time, 
the gradual rise of temperature during the 
day being prevented. The rate of ab- 
sorption of heat may be regulated by 
varying the speed of the fan which blows 
air against this cold brine coil. 

A large tank of calcium chloride brine 
in the subbasement under the refrigerat- 
ing room gives a considerable storage ca- 
pacity for “coid,” and avoids the necessity 
of running the machine every day except 
in summer. 

The storage-battery room is sixty-one 
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In the foreground, at the left, is shown 
‘vt of a motor-driven exhaust-fan for 
thdrawing fumes from the battery rooms 
| other rooms of both buildings. 

In the subbasement, under the engine- 
vom floor, are located the high-pressure 
‘eam mains, exhaust-steam pipes, air- 
ucts, water, gas and other piping, and 
ne wiring. This gives an engine room 
‘ractically free from piping, affording 
ree travel for the crane and giving a 
ery pleasing appearance. 

The refrigeration room is forty-one by 


least nine months of the year. The cold 
brine is pumped from the machine through 
a system of piping around both buildings, 
so that it may be used in almost any of 
the laboratory rooms. Flowing through 
a coil of pipe in any room, it condenses 
moisture out of the atmosphere and re- 
duces the humidity from 100 or ninety or 
eighty per cent to perhaps seventy or 
sixty or fifty per cent, according to the 
surface exposed. ‘Thus electrical surface 
leakage may be so far reduced that pre- 
cision measurements may be made in the 


feet long and contains the following chlo- 
ride cells: four batteries of sixty-six cells 
each, 200 ampere-hours capacity ; two bat- 
teries of sixty-six cells each, 400 ampere- 
hours capacity. 

Two additional batteries of the 400- 
ampere size will probably be installed next 
year. 

The heating and ventilating plant is 
located near the engine room, as shown 
in the basement floor plan. 

The forced draught, double-duct system 
is used, with thermostatic dampers to con- 
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trol the proportion of hot and tempered 
air in each room so as to secure constant 
temperature. This is effective in cool 
weather; in hot weather the temperature 
of the laboratory rooms may be controlled 
by means of the brine coils. Two large 
motor-driven blowers stand in the base- 
ment hall, at the entrance to the tunnel, 
one handling the hot air and the other 
the tempered air. The second may re- 
ceive cooled air (in hot weather) from 
the cooling chamber, which contains a 
large number of brine coils. The hot and 
tempered air for the physical building 
passes through ducts in the upper part 
of the tunnel to the basement of the 
physical building, and is there distributed 
through the flues shown in the floor plans 
to the various rooms. The air is heated 
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bureau purchased from the British gov- 
ernment a complete plant for the lique- 
faction of air and hydrogen; this was 
built in London and exhibited last year 
at the St. Louis exposition. The appara- 
tus consists of a hydrogen generator and 
gasometer for storing the gas, power 
pumps for compressing air and hydrogen 
to 3,000 pounds per square inch, and 
heavy cylinders for storing hydrogen at 
this pressure, a combined air and hydro- 
gen liquefier, and a machine for 
liquefying carbon dioxide, which is 
used as an auxiliary refrigerant in 
the process of liquefying air. In lique- 
fying hydrogen, both liquid CO, and liquid 
air are employed as auxiliary refrigerants, 
the compressed hydrogen being thus cooled 
to the temperature of liquid air and then 
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by passing through stacks of steam-coils, 
the steam being for the most part the 
exhaust from the engines. 
THE LOW-TEMPERATURE BUILDING. 

The low-temperature building is being 
erected to accommodate the machinery 
and apparatus necessary for the liquefac- 
tion of air, hydrogen and other gases, and 
to provide space and facilities for low- 
temperature experiments. The building 
is about twenty-eight feet by fifty-eight 
feet, and two stories high, being built of 
dark-red brick, trimmed with limestone to 
correspond with the main buildings. It 
is connected with the subbasement of the 
mechanical laboratory by means of a tun- 
nel, through which water, gas, steam and 
waste pipes ana wires are carried. The 


suddenly expanded, and thereby suffering 
a reduction of temperature sufficient to 
liquefy a portion of the gas. The lique- 
fied hydrogen may be frozen in a separate 
apparatus, its temperature being reduced 
to about sixteen degrees absolute. 

This is the only apparatus in America 
for liquefying hydrogen, and we believe 
the only one outside the Royal Institu- 
tion of Great Britain for producing liquid 
hydrogen in considerable quantities; that 
is, by the litre. It will be of great service 
to the bureau in research work and also 
in the testing of low-temperature ther- 
mometers. In the near future a second 
air compressor of larger capacity will be 
installed and a second liquefier for air 
will be added. 
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PIPING AND WIRING OF THE PHYSICAL 
BUILDING. 

The physical building is 172 feet long, 
fifty-five feet wide and four stories high, 
besides a spacious attic. It faces the 
south overlooking the city of Washington. 

The corridor extends the entire lengt); 
of the first floor. The exterior of the 
building is so designed that the two ad- 
ditional buildings, which may in the fu- 
ture be placed one on the east and the 
other on the west of this building, may 
be connected with it by means of an 2r- 
cade opening into the corridor of | 
first floor. A basement is excavated on!y 
under the central portion of the bui!.’- 
ing and under the corridor; the fou 
rooms at either end of the ground flo: 


- have concrete floors resting on the grout: 


covered by a substantial flooring of ©. | 
blocks. This gives a firm support {or 
tables, apparatus or even temporary pic’ 
if necessary. 

Instead of building up permanent pi: 
through the floor, as is often done, {! 
entire building is so substantial and fi 
from vibration that the most delicate ap- 
paratus can be mounted on brackets 
shelves attached to the walls of the buil:- 
ing. 

In one of the basement rooms a su'- 
divided storage battery has been install 
for use in this building. Six other roon 
of the basement will be used as constant 
temperature rooms as they may be needed. 

The entire first and second floors ar 
given up to laboratory work. And in 
order that the changes in temperatur 
may be a minimum, double windows hay: 
been provided, and automatic temperatui 
control secured by means of thermostat 
dampers, controlling the supply of hot an 
tempered air. This, of course, regulates tl 
temperature only in winter, or in coo 
weather; in summer the temperature i 
controlled in some rooms when necessar 
by means of brine coils, as explained abov: 

Between rocms 101 and 102, next to 
the outer wall, is a vertical shaft thre. 
feet square, extending from the basemen’ 
to the attic, and in corresponding posi- 
tions there are three similar shafts in 
the other three quarters of the building 
All the pipes for distributing hot and coli: 
water, ice water, cold brine, gas, com 
pressed air, vacuum, and all electric wir 
ing for lighting and experimental pur- 
poses are carried up through these shafts. 
A door opens into each shaft on each floor 
making all main pipes and wires acces- 
sible without having them exposed in the 
laboratories. On each floor branches are 
brought out from the water and waste 
pipes to the sinks, from the air and ga: 
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pipes to the work tables, from the brine 
pipes to any cold boxes or other apparatus 
requiring it and from the distributing 
wires in the shafts to the small local 
switchboards, of which there is one for 
suite of laboratory rooms in the 
The wires connected to these 
tchboards run to a main switch- 
«ar the north door of the first 
| thence trunk lines run through 
| connecting the two buildings 
in distributing switchboard of 
sno room. Thus through these 
switchboards and a local labora- 
1, any circuit in any laboratory 
be joined to any circuit of any 
ratory room or to any battery 
-or in the mechanical building. 
of a subdivided battery wired 
-vitchboard and an autotrans- 
the switchboard, any direct or 
alterna: .¢ voltage less than the regular 
res (120 and 240) can at any 
tained. 
ains have been taken to equip 
ratory with the conveniences 
‘or the most efficient work. 
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INSTRUMENT SHOP. 

An trument shop, equipped with 
nachinery and provided with ex- 

anicians, is an essential feature 
voratory; this is especially true 
itions where precise measure- 
od original investigation consti- 
sreater part of the work. The 
i.e bureau is equipped with mod- 

inery, each machine separately 
- an electric motor. It is both 
anent shop and a machine shop, 

' handling a wide range of work. 
. of metal sheet, rod, tube and 
well as a great variety of other 

used in the construction of 
apparsius, is kept in stock. The mech- 
anicii'~ have been carefully selected, both 
as to} sonal and technical qualifications ; 
they ::.e been trained in the best Ameri- 
can ai foreign instrument shops. 

A -.stem of apprenticeship has been 
estal-ied. ‘The apprentices are grad- 
uates -i manual training and technical 
high »-hools, thus assuring the funda- 

education necessary in this class 
‘tants, and so often lacking in men 
1ave been trained in commercial 
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Av the anniversary meeting of the 
Roy: Society, held November 30, at Lon- 
don, England, Professor Augusto Righi 
was warded the Hughes medal for 
his «xperimental researches in electrical 
science, including electric vibrations. 
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Some New Lines of Work in 
Electrotherapeutics. 

In a lecture delivered recently before the 
Hunterian Society, of Great Britain, Dr. 
H. Lewis Jones discussed some new lines 
of work in electrotherapeutics, which are 
most interesting and encouraging. The 
author has been earnestly engaged in this 
branch of therapeutics for about fifteen 
years. During these years great changes 
have taken place in the applications of 
electricity to medical work. The wide- 
spread distribution of electricity for light- 
ing and other purposes has rendered pos- 
sible the utilization of it on a scale which 
would have been impossible in former 
days. These modern facilities for obtain- 
ing supplies of current would not, of 
themselves, have altered the aspect of 
electrotherapeutics, had there not always 
been a few medical men who were attract- 
ed to the study of the science of electricity 
for its own sake, and by a recognition of 
its therapeutic possibilities. As a matter 
of fact, the medical profession has never 
been slow in seeking to apply new scien- 
tific discoveries to medical uses. Although 
there have always been a few patient 
workers in the field of medical electricity, 
it is nevertheless the case that among the 
rank and file of the profession, the in- 
terest excited by electrical methods of 
treatment has been slight. To those who 
judged merely by results, the field seemed 
to be a barren one; and so long as electric- 
ity was used in medicine mainly for the 
relief of states of debility, for the treat- 
ment of chronic paralytic affections, and 
for old rheumatic cases, one could un- 
derstand this attitude. The results from 
electrical treatments in those morbid con- 
ditions were of the same order of merit 
as those afforded by change of air, by sea- 
bathing, or gymnastic exercises; and as 
they entail more trouble for their admin- 
istration, they failed to attract the busy 
practitioner. Electrotherapeutics could 
not thrive so long as it served merely as 
a useful adjunct or accessory to other 
modes of treatment, but it has now made 
many forward strides, and is becoming 
able to take a leading part in the treat- 
ment of many morbid states. 

If any method of treatment is to com- 
mand the general attention of the medical 
profession it must be able to render serv- 
ices which are superior to any which can 
be had from already tried and older meth- 
ods; and further, it should apply to con- 
ditions of disease in which relief is urgent- 
ly needed. 

The eagerness with which the Rentgen 
rays were taken up by the medical profes- 
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sion as soon as they were discovered may 
be adduced as a further proof that elec- 
trical methods will never suffer from 
neglect if they are capable of giving first- 
class results. 

The history of medical electricity has 
been a history of gradual progress by the 
method of trial and error—empirical, for 
the most part, though based on physics 
and physiology; and while there has been 
much chaff, there has also been a harvest 
of grain. If we review for a moment the 
benefits which medical science has gained 
from electricity, confining our attention 
to those things only in which the advan- 
tages of electricity are incontestable, we 
shall see that the list is a goodly one. The 
names Duchenne and Remak may be made 
the starting point, their work having been 
the inauguration of modern methods of 
application of battery currents, between 
the years 1850 and 1860. The evolution 
of a systematic method of procedure for 
the examination of nerves and muscles 
by Erb during the succeeding ten years 
forms the next landmark. Owing to the 
exactness of its diagnostic results, this sec- 
tion of electrical work has been one of 
the most precious gifts of electricity to 
medicine. The principles of electrical 
testing in paralytic disorders are uni- 
versally accepted, but the anatomical 
knowledge, which is needed to form the 
basis upon which the diagnosis of nervous 
disorders is built, has been something 
of an obstacle to the general adoption of 
electrical testing by the profession at 
large. 

The invention of the incandescent lamp 
has given medicine some instruments 
which are quite indispensable. Even be- 
fore the carbon filament was invented, the 
advantages of the electric lamp for pur- 
poses of medical diagnosis had been re- 
alized. Nitsche used tiny loops of plat- 
inum wire in his early cystoscope, and al- 
though he experienced endless vexations 
through the fusion of the wire filaments, 
yet he was so convinced of the value of the 
electric-exploring lamp that he persevered 
in the face of all difficulties until the in- 
vention of the carbon filament provided 
him with a satisfactory solution of the 
problem. 

Electrolysis, as a means of destroying 
certain classes of nevi and for removing 
hairs and small moles, may also be given 
a place in the list of first-class matter 
contributed to medical practice by elec- 
tricity. 

The short list of matters just mentioned 
represents the position of electricity in 
medicine down to the time of the dis- 
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covery of the Rentgen rays. Although 
all reference has been omitted purposely 
. to what may be called second-class matter, 
it by no means follows that there was no 
good thing among all the other applica- 
tions of electricity to medical treatment. 
For the present purpose the lecturer lim- 
ited his remarks solely to those advantages 
of electrical methods and practice which 
admit of no question. 

The discovery of Roentgen rays in- 
creased the claims of electricity to proper 
recognition. The demands for X-ray ap- 
paratus have kept the instrument makers 
busy from that time to this, and the de- 
velopments of the therapeutic uses of X- 
rays, as well as the diagnostic uses, have 
had the effect of overshadowing the rest 
of the applications of medical electricity, 
so that they have been in danger of being 
forgotten by the general mass of the pro- 
fession. The list of real gains in X-ray 
therapeutics is large and highly important. 
Passing by the question of malignant 
disease, in which, nevertheless, X-rays may 
be of considerable value in prolonging 
life, we yet find a goodly list which may be 
confidently claimed as conditions in which 
X-rays give results of great value. 

The Finsen treatment of lupus, which 
may be claimed as a distinct gain, and 
may be credited to electricity, though, as 
a practical method, it labors under the dis- 
advantage of extreme cost and extreme 
slowness of operation. 

As the field of electrotherapeutics goes 
on growing, and as it continues to em- 
brace the treatment of the more serious 
disorders which affect humanity, less and 
less is seen of the unqualified electrician. 
When the relief sought for is of the nature 
of tonic or invigorating effects, or the 
easing of a little rheumatism, the man 
with the electrical machine is considered 
sufficient for dealing with matters of such 
relative importance. Anatomical and 
medical knowledge is needed for electrical 
testing and diagnosis, and the unqualified 
man does not possess it. X-ray photogra- 
phy is rapidly becoming too difficult for 
him, and X-ray treatment too dangerous. 
High-frequency has already shrunk to its 
proper dimensions. The light bath—red, 
white and blue—is destined to become 
a more or less ornamental accessory in 
Turkish-bath establishments, instead of 
being relied on as a panacea for all kinds 
of painful and other affections. In spite 
of all the striking advances which have 
been made in the field of X-ray therapeu- 
tics, the older field of work with the so- 
called galvanic and faradic currents has 
not been exhausted. For example, the 
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subject of electrolysis has recently come 
into prominence afresh, not for the de- 
structive actions which it exercises in its 
application to nevus, but as a means of 
introducing drugs into the system, and 
also, perhaps, for the withdrawal of in- 
jurious chemical objects from the system. 
This use of electrolysis is not entirely 
novel. Something may be found upon the 
subject in most of the older textbooks on 


_ medical electricity, but, of late, a bet- 


ter comprehension of the physical laws of 
electrolysis is leading to new medical ap- 
plications, which promise to be useful. 

The introduction of drugs into the liv- 
ing body by electrolysis is far more com- 
plicated than their administration by the 
mouth or hypodermic injection, and it 
must have some corresponding advantages 
if it is to be adopted in medical practice. 
For purposes of local medication there 
might be a field of employment for elec- 
trolytic medication, although for general 
medication its use would be of no practical 
advantage. But even for local medication 
the method must be able to compare ad- 
vantageously with the method of subcuta- 
neous injection, of fomentation, or of in- 
unction. In theoretical support of the 
electrolytic method it may be pointed 
out that whereas a hypodermic injection 
passes into the interstices and lymph 
spaces, and may never reach the actual 
cells, the ions introduced electrically must 
enter into the composition of every cell 
through which the current passes, at least 
in those portions which are in close prox- 
imity to the active electrode; and by 
reason of that penetration they may be 
enabled to act more effectively and for a 
longer time before they are carried off 
with the general circulation of the lymph 
stream. The amount of penetration which 
follows fomentation or inunction is rare- 
ly of great use in medication. 

Dr. Jones described his own work in 
treating rodent ulcers electrolytically. 
The first case treated gave what appeared 
to be a complete cure, and after nine 
months there was no return of the disease. 
Seven cases altogether of rodent ulcer were 
reported upon. In all of them the results 
seem to be favorable, and the work is 
considered most encouraging. To obtain 
a successful effect requires an evenly dis- 
tributed action of the zinc over the whole 
area of the ulcer, and in many cases this 
is rendered difficult. In ordinary cases 
the distribution is unequal, so that certain 
portions of the ulcer receive a better quan- 
tity of the zinc than others. 

The effect of this treatment on lupus 
is not yet fully determined. Dr. Jones 
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is trying the method in several cases, and 
the partial results obtained are not dis- 
couraging. He still hopes for a success. 
ful method of treating this disease. using 
zinc, or, perhaps, copper. 

The possibilities which this field of work 
seems to open are highly attractive, but 
much patient work will be necessary be. 
fore we can claim anything like ‘final 
results. There is room for many workers 
in this new line. ; 
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Henry H. Wait, of Chicago, !1!., has 
obtained a patent (806,217, Deceriber 5) 
for an improved dynamo-electric 1: ichine, 
The invention relates to a dynamo-:lectric 
machine, and more particularly te a ma- 
chine of the general type known y::riously 
as “unipolar,” “homopolar” or “a yelie.” 
Machines of this kind are designi! to be 
driven at high speeds, and are therefore 
especially adapted to be direct-dv:ven by 


turbine engines. The object of this in- 
vention is to provide an improv! con- 
struction of the rotor or armature by 
which the efficiency of the machine may be 
increased. The invention consist: in the 
combination with a magnet haviny pole- 





DyNAMO-ELECTRIC MACHINE. 


pieces arranged to establish a un lirec- 
tional field of force, of an armature ar- 
ranged to move within this field, « mag- 
netizing winding for the field, cond :ictors 
carried by the armature adapted t: have 
currents induced therein by yussing 
through the field, the conductors bei»g in- 
clined to the direction of their iotion 
through the field, whereby the cirents 
through the conductors establish a mag- 
netic flux coacting with the field flux, and 
means for collecting the current aii ex- 
ternally completing the circuit betwen the 
terminals of the moving conductors. 
Oscar C. Greene, of St. Paul, Minn., 
and Charles H. Gaunt, of Topeka, Kan., 
have obtained a patent (806,801, Decem- 
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ber 12) on an improved telegraph re- 
peater. The invention relates to improve- 
ments in telegraph repeaters, its object 
being to simplify, improve and increase 
the speed and efficiency of operation of 
the repeating apparatus, by means of 
which messages are automatically repeated 

















TELEGRAPH REPEATER. 


or transferred from one telegraph circuit 
to another. To this end, there is provided 
in cach circuit, in connection with an 
ordinary relay, a repeating sounder having 
a magnet so wound, energized and con- 


nected directly with the opposite repeat- 
ine sounder that the lever of the repeat- 
ing sounder on the outgoing side will not 


operste to open the circuit on the incom- 


ing side. The repeating sounder on the 
outgoing side thus comprises within itself 
the means of controlling directly the ac- 
tion of the repeating sounder on the in- 
coming side, and makes it possible to dis- 
pense with all auxiliary or additional mag- 


nets, levers, batteries and apparatus de- 
signed to accomplish this purpose indi- 
recily, as by acting upon the relays. 
(;eorge A. Damon, of Chicago, IIl., has 
obtained a patent (806,782, December 12) 
on an improved magnetic clutch, which 
he has assigned to the Arnold Magnetic 
Cluich Company, Milwaukee, Wis. The 
invention relates to improvements in mag- 
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MAGNETIC CLUTCH. 


netie clutches. Heretofore, in devices of 
‘his character, if one of the members 
should be set or accidentally sprung so 
‘hat its meeting face was out of alignment 
with the face of the opposing member, 
but a portion of the two meeting faces 
would be in contact and therefore an un- 
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due strain would be produced upon the 
parts and the clutch would not efficiently 
perform its work, and slippage would re- 
sult. This is very likely to occur in 
clutches which have their members 
mounted upon the opposing ends of sepa- 
rate shafts which have their axes aligning. 
To overcome ‘this is one of the objects of 
the present invention. The invention con- 
sists in the combination with coacting 
members having corresponding meeting 
faces normally slightly separated from 
one another, of a yielding spring 
support for at least one’ of the 
members arranged when the device is 
clutched to permit the face of the spring- 
supported member to conform to the face 
of the other member and to instantly un- 
clutch the device when the magnet is 
deenergized. 

An improvement in a joint for electric 
conductors has been invented by Austin 
Fleeger, of Chicora, Pa. (806,789, De- 
cember 12). This invention relates to 
joints for electric conductors, and has 
for its object the provision of a simple 
and inexpensive joint for the meeting ends 
of such conductors, which joint may be 
readily and quickly formed or applied at 
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JOINT FOR ELECTRIC CONDUCTORS. 






a minimum of expense, and which will not 
only firmly unite and hold said meeting 
ends, but also improve the conductivity 
of the joint by avoiding undue resistance 
and loss of current. A joint for electric 
conducting wires, comprising aligned 
wires provided with enlarged terminal 
portions, and a sleeve of ductile conduct- 
ing material enclosing the enlarged por- 
tions, extending beyond them, and hav- 
ing its extremities swaged down so as to 
firmly grip the straight portions of the 
wires, and present continuous internal 
annular shoulders forming abutments, 
which resist longitudinal separating move- 
ments of the wires. 





-_ 
Electric Tramways in Vigo. 

Consul Harmony, of Corunna, Spain, 
writes that a scheme, which is likely to be 
accepted, has been proposed by Mr. Emilio 
Montenegro, of the Bank of Vigo, Spain. 
This comprises five lines of tramway and 
one side line, making altogether about 
fourteen kilometres, for which the trolley 
system will be adopted. There will be 
thirty-nine motor carriages and traction 
cars, each motor car accommodating 
thirty-two passengers, and each trailer car 
twenty-four passengers. There will be 
two principal and two auxiliary stations. 
Current will be furnished by the gas com- 
pany, which has a plant located on the 
falls of the river Lerez. Particulars can 
be secured from E. Mulder, consular agent 
at Vigo. 
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A Society to Promote the Art and 
Science of Illumination. 

A preliminary meeting of men inter- 
ested in the art and science of illu- 
mination was held at the Hotel Astor, 
New York city, Thursday evening, De- 
cember 21. The object of the meeting 
was to consider ways and means of form- 
ing a society of men actively interested 
in this work, so as to bring about cooper- 
ation between them and the electrical and 
gas engineers, the architects and the de- 
signers of electric light and gas fixtures. 
It is hoped that the formation of the 
society will secure many interesting and 
valuable papers on illuminating topics; 
that it will make possible the gathering 
of authoritative data on lamps, lighting 
and illumination, and will start a special 
library covering this field. It is hoped also 
that the society will be able to cooperate 
with other societies so as to bring about 
the standardization of methods of meas- 
uring light and illumination and of lamp 
ratings. Another important matter need- 
ing attention is that of nomenclature of 
illuminating terms. 

After an extended, but satisfactory, 
discussion of the matter, a committee of 
seven was appointed to report upon a 
constitution and by-laws, a name for the 
society and to nominate officers. This 
committee consists of Mr. L. B. Marks, 
chairman; Messrs. Charles Browne, E. L. 
Elliott, W. S. Kellogg, V. R. Lansingh, 
W.S. Howell and W. D. Weaver. A meet- 
ing is to be held on January 4, at which 
time the committee is to report. It is 
expected that at this meeting a definite 
organization will be consummated. About 
one hundred persons have already signi- 
fied their intention of becoming members. 
The meeting, it is anticipated, will be 
held at the Edison auditorium, 44 West 
Twenty-seventh street, New York city. 

A list of those present at the prelimin- 
ary meeting follows: Waldo S. Kellogg, 
of Carrere & Hastings; W. D’A. Ryan, 
General Electric Company; A. D. Page 


and F. W. Wilcox, Edison Lamp Works; 
Major E. L. Zalinski, Dr. C. H. Sharp, 
Wilson S. Howell and Preston S. Miller, 
of the Electrical Testing . Laboratories ; 
Charles A. Barton, Nernst Lamp Com- 
pany; J. S. Codman, Boston, Mass. ; 
O. A. Mygatt, president of the Holo- 
phane Glass Company, and V. R. Lan- 
singh, H. M. Lauritzen and A. A. Ernst, 
of the same company; Arthur Williams, 
A. A. Pope, Walter R. Boyd, E. A. Nor- 
man, Charles K. Nichols and John Lloyd 
Prince, New York Edison Company; 
F. N. Olcott, of Black & Boyd; E. L. 
Elliott; L. B. Marks; Louis Wiley, of 
the New York Times, and William Hand 
Browne, Jr., ELECTRICAL REVIEW. 
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The Mesophotometer for the Direct Measure- 
ment of Luminous Flux from Luminous 
Sources. 

There are two types of apparatus avail- 
able for the measurement of luminous 
flux, and thus determining the mean 
spherical candle-power of a source of 
light. These are so-called Inmin meters. 
and the mesophotometers. Instruments 
of the first class produce a lighting of the 
photometer screen proportional to the 
total flux given out by means of diffused 
rays. Mesophotometers, on ‘the other 
hand, use reflectors for the same purpose. 
M. C. Léonard in this article discusses 
briefly the theory of the mesophotometer, 
as proposed by Blondel, and describes the 
construction. It consists of a series of 
plane mirrors arranged around the source 
of light so as to reflect the rays given out 
by it in a converging cone, throwing them 
upon the photometer screen. In order to 
reduce the amount of light reflected by 
the mirrors, so as to make it proportional 
to the area through which it is radiated, 
a screen is interposed between the pho- 
tometer and the light. This screen, as 
first proposed, consists of a band carried 
forward at right angles to the axis of 
the cone, and perforated with a series of 
circular openings tangent at the centre of 
the band. This arrangement allows the 
various rays of light to fall upon the 
screen for a length of time proportional 
to the area of the zone through which 
they are radiated. The arrangement of 
an endless band, as here proposed, is not 
always convenient, and it is desirable to 
replace it by a circular screen rotated about 
its centre. This may be done when the 
openings in the screen are of the proper 
shape. M. Léonard shows how these open- 
ings should be computed. They are in 
form rather like a flat top. The instru- 
ment described is suitable for use on all 
sources of light.—Translated and ab- 
stracted from L’EKclairage Electrique 
(Paris), December 2. 

é 
The Falling to Pieces of the Ions. 


A summarization is given here by Miss 
Lulu B. Joslin of some recent investi- 
gations into the break-up of atoms. The 
method used was the production of fog 
in dust-free, moist air, due to the rays 
thrown off from a weak sample of radium 
enclosed in an aluminum tube. The re- 


sults were plotted in a graphical form, 
and the assumption was made that the 
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nuclei are produced faster than they can 
be removed by the exhaustion of air from 
the fog chamber. It appears from the 
curves that in the presence of radium, 
under the conditions observed, the number 
of efficient, nuclei decreases, either be- 
cause the ions, from their size, capture 
all the available moisture more and more 
fully, or because the colloidal nuclei have 
actually been aggregated into fewer, but 
larger, systems. Inasmuch as the radia- 
tion within the fog-chamber is largely 
secondary, a corresponding pressure due 
to the corpuscles must exist; and this 
would have a tendency to produce agglom- 
eration, and would explain why the X-rays 
and the ultra-violet light produce fleet- 
ing and persistent nuclei alike in kind, 
except that only the former are ions. 
Above the fog limit of dust-free air the 
number of efficient nuclei must increase 
with the removal of the radium at a rate 
which corresponds to the falling to pieces 
of the ions. A peculiar feature of the 
results is the manner in which the efficient 
nucleation decays from the coarser ions 
to the finer non-ionized colloidal stages, 
and the pressure difference is decidedly 
above the fog limit of air. The curves 
invariably pass through a minimum when 
the time after the removal of the radium 
increases indefinitely. This minimum is 
sharp, almost cusplike, as if one law were 
passing abruptly into another. The curves 
obtained resemble some obtained previously 
by Barus, showing the effect of radium 
at different distances from the fog cham- 
ber, indicating that the same cause un- 
derlies both series of observations.—Ab- 
stracted from Science (New York), De- 
cember 8. 
2 
Standards of Mutual Induction. 

In magnetic tests of iron a standard 
of mutual inductance is frequently used 
as a means of standardizing the ballistic 
galvanometer. For satisfactory use, the 
value of this standard of mutual induct- 
ance should be accurately known. In this 
article Messrs. G. F. C. Searle and J. R. 
Airey discuss the best method of con- 
struction and of computing the value 
of the standard. An approximate calcu- 
lation of the mutual inductance may he 
made, using Kelvin’s arrangement. Here 
the primary coil is uniformly wound on a 
circular cylinder, the length of the coil be- 
ing great in comparison with its diameter. 
The secondary coil is of thin wire, which 


is wound on the outside of the primary 
coil on an accurately measured cylinder 
placed within the cylinder carrying the 
primary, and coaxially with it. The 
length of the secondary coil is small in 
comparison with that of the primary. A 
theorem proposed by Jones states that 
if there be any circle with its centre on 
the axis of the ¢ylinder, and its plane 
perpendicular to the axis, the number of 
lines of force which pass through the 
circle and are due to the circuit contain- 
ing the helix, is the same as the nuinber 
which pass through the circle, and are due 
to a uniform cylindrical current sheet of 
the same radial and axial dimensions as 
the helix, if the currents per unit of 
axial length in helix and sheet be the 
same. This assumes that the primary 
wire is infinitely thin, but a uniform helix 
of finite thickness can be split up into 
helical filaments, and hence the current 
in the helical wire of finer thickness can 
be replaced by a system of currents flow- 
ing in the space between the two cylinders 
which touch the helical wire. The exact 
distribution of current in this space de- 
pends upon the distribution in the wire, 
and this is not easy to settle. The shape 
of the wire may be changed when winding 
it, and the resistance may be affected. 
It may be assumed that the thinner the 
wire the more nearly may the current in 
it be replaced by the infinitely thin sheet. 
In actual standards of mutual inductance 
there are two helices, and hence Jones’s 
theorem is not strictly applicable; but 
when the secondary coil is wound with 
very fine wire, so that the number of 
turns per centimetre is several times the 
number per centimetre on the primary, 
the mutual potential energy will be very 
nearly the same as if the current in the 
secondary were replaced by a current sheet, 
especially if the distance between tlic 
primary and the secondary is several times 
the pitch of the primary helix. ‘lie 
authors then discuss the problem analytic- 
ally, and show what corrections are neces- 
sary. It was found that the error due io 
non-centering of the inner coil is smal. 
A practical form of standard mutual in- 
ductance is described. It is essential that 
there should be an integral number of 
turns on both coils. The connecting wire 
should be carried parallel to the axis of 
the coils. The coils must be wound on 
non-magnetic material, preferably non- 
conducting material, as they may then be 
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used for alternating currents. Marble is 
the best substance for this. In order to 
secure an even distribution of the wire 
it should be wound into helical grooves 
cut in the cylinders.—Abstracted from the 
Electrician (London), December 8. 
a 

Wattmeter Methods of Measuring Power 

Expended upon Condensers and Circuits 

of Low Power-Factor. 

Methods are described here by Dr. 
E. B. Rosa, which he has used for meas- 
uring the power expended upon condens- 
ers. When the power-factor of a circuit is 
low it is difficult to measure the power accu- 
rately, since the simple wattmeter method 
involves two corrections—one for the 
power expended on the fixed coil of the 
wattmeter and one for the change of phase 
of te potential current, due to the com- 
bined inductance and capacity of the po- 
ie iial eireuit. The correction, which is 

hicily due to the inductance of the coil 
of the instrument which carries the po- 
tential current, is made small by using 
au large resistance in the potential circuit, 
such, for example, as incandescent lamp 
filaments. The potential current being 
made small requires that a relatively deli- 
cate suspension be employed to give a 
alistaetory deflection. Difficulty has been 
found in securing sufficient stability and 
sensitiveness at the same time, and this 
has led to a series of null methods for 
measuring the power-factor of a condenser 
or cable current. This avoids the meas- 
urement of deflection, and dispenses with 
ithe requirement of good stability. The 
most obvious null method consists of 
using a variable inductance in the poten- 
tial cirenit, the difference of phase be- 
tween the two currents being nearly ninety 
degrees, If the: potential current is 
‘lightly retarded by an added inductance, 
ie phase difference can be made ninety 
degrees, and the deflection reduced to zero. 
\\nowing the value of the added induct- 
once, the frequency of the current and the 
resistanee, the change of phase, and 
ence the power-factor, can readily be com- 
puted. There are several other methods 
_-f getting a difference of phase of ninety 
‘egrees. These all depend upon the use 
‘{ an auxiliary coil of fine wire wound 
ver the fixed coil of coarse wire, having 
bout the same number of turns as the 
‘ixed coil, and made exactly equivalent to 
the fixed coil magnetically. This equiva- 
lence is shown by causing the same cur- 
rent to flow through the main and the 
auxiliary coil in opposite directions. When 
a balance is secured there is no deflec- 
tion of the suspended coil. The com- 
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pensation current may be secured in sev- 
eral ways. It may be taken from the 
terminals of a non-inductive resistance 
in the main circuit, the auxiliary coil 
being connected in shunt, and having a 
second condenser in series with it. A 
portion of the potential current may be 
shunted off through the auxiliary coil, 
or by transforming down from the high 
electromotive force impressed upon the 
condenser a small electromotive force is 
obtained, differing almost exactly by 180 
degrees. The author then describes the 
application of the various methods pro- 
posed, and concludes that each of the 
methods requires the determination of 
three or four quantities, so that a choice 
of method will be determined in part 
by the facilities available for the work. 
They are all capable of giving good re- 
sults, but the null methods are more satis- 
factory than the deflection method. It 
is suggested that by keeping careful note 
of the temperature of the condensers, and 
determining accurately the frequency of 
the current and the exact value of the 
two corrections mentioned, a crucial test 
of the various methods may be obtained. 
The results of measurements on a num- 
ber of condensers are given, the power- 
factor being, in all cases, approximately 
one-half of one per cent.—A bstracted from 
the Bulletin of the Bureau of Standards 
(Washington), November. 
a 

The Fixation of Atmospheric Nitrogen. 

An abstract is given here of a recent 
French paper by M. A. Boileau, on the 
fixation of utmospheric nitrogen. In 
addition to several other methods, four 
making use of electrical power in some 
way or other have been tried. One of 
the most promising was that due to Frank 
and Caro. The original process consisted 
in raising powdered barium carbide to 
redness in a muffle furnace, and then 
passing a current of nitrogen over it. 
Thirty per cent of the carbide was thus 
converted into cyanide, and the rest into 
cyanamide, with separation of carbon. 
The product contains about eleven per 
cent of nitrogen, when the original car- 
bide is eighty per cent pure. On fusing 
the mass with soda, the cyanamide is 
converted into cyanide, and on lixivating 
the melt a crystallizable solution of so- 
dium cyanide is obtained with a precipi- 
tate of barium carbonate, which is ready 
for reconversion into carbide in an elec- 
tric furnace. The various operations in- 
volve a loss of about fourteen per cent 
of the nitrogen. The next step in this 
process was to substitute calcium for the 
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barium. This reduces calcium cyanamide 
only, the cyanide not being formed, and 
the calcium salt is ready for immediate 
use as a fertilizer. A carbide of seventy- 
five to eighty-five per cent purity, when 
heated, absorbs from eighty-five to ninety- 
five per cent of the theoretical quantity 
of hydrogen, and yields a mass contain- 


ing lime and carbon, and from 
twenty to twenty-four per cent of 
combined nitrogen. This salt, when 


heated with common salt, is converted into 
cyanide, giving about thirty per cent 
strength without any purification. The 
most economical method at the present 
time consists in avoiding the preliminary 
preparation of the carbide. The nitro- 
gen is passed into the furnace, where the 
carbide is being formed. The product 
is the same as noted already. The value 
of the cyanamide itself as a fertilizer has 
not yet been fully established. The Brad- 
ley process, as is well known, consists in 
establishing small, direct-current arcs be- 
tween platinum points, the effect being 
to oxidize the nitrogen of the air. In the 
Kowalski and Moscicki process an alter- 
nating current at 50,000 volts is employed, 
the discharging points being of alumi- 
num. The process devised by Birkeland 
and Eyde, of Christiana, differs from the 
two last mentioned in the use of powerful 
arcs. There is no destruction of the dis- 
charge points, so that iron or copper may 
be developed. The apparatus is also of 
such a type that it can be cooled by cir- 
culating water. The disadvantages of the 
electrical processes are that they yield 
a mixture of nitrites and nitrates, and 
as the former are harmful to vegetable 
life, the products are not suitable for 
agricultural purposes. They might be 
made so by complete oxidation of the 
nitrite, but on a large scale this opera- 
tion does not work well. An absorption 
of the vapors by water, so as to produce 
a fifty-five per cent nitric acid, is prac- 
tically possible, but the products would 
be too expensive to be sold for manure, 
and there is some uncertainty whether the 
proportion of nitrites would be reduced 
sufficiently.. Another important applica- 
tion of nitric acid is in the manufacture 
of explosives, but this industry requires 
a very concentrated acid, whereas elec- 
trical nitric acid has a strength of fifty- 
five per cent at the highest. It remains 
to be seen whether a concentration from 
its original strength to that of sixty- 
eight per cent is possible commercially. 
The outputs of the various methods are 
given as follows: for the cyanide process, 
from 175 to 275 kilogrammes of com- 
bined nitrogen’ per horse-power-year of 
8,760 hours; the Bradley-Lovejoy process, 
126.5 kilogrammes of combined nitro- 
gen; the Kowalski and Moscicki system, 
from seventy-three to eighty-five kilo- 
grammes of combined nitrogen ; the Birke- 
land and Eyde system, 149 kilogrammes 
of nitrogen.—Abstracted from the Elec- 
trical Review (London), December 8. 
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Methods of Getting New Business. 








A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. - 





The New York Edison Company makes 
use, very successfully, of a circular letter 
and return card, which, though simple in 
construction, is decidedly effective as a 
business-getter. One sentence out of this 
letter is as follows: “Are you aware that 
this company has reduced the cost of elec- 
tric current so that every one can now 
use it at a small outlay?” Another 
paragraph reads: “We feel sure that 


siderable study. In placing newspaper ad- 
vertising, the company preferred Tuesday, 
Thursday and Saturday evening editions, 
and Wednesday, Friday and Sunday 
morning editions. The preferred space is 
the right-hand column of the first page, 
the upper corner being considered the 
most desirable. Next to this the choice 
would be the first column of the third 
page, next to local news and reading 


























this new arrangement of prices will matter. 
Ww ' 
Contract and Inspection gh 444, 7 r S ‘ ; 
Department The New -York Edison Company . 
General Offices:, 55 Duane Street, New York City 
Please have your representative call at 
Number Street =e 
concerning 
Here state Nature of Information desired 
on 
Date. 
at OMe se ee 
Truly yours 
News 
A Briiliant Display of 
Edison Service Date Mailed 
prove of great advantage to our old In addition to its newspaper advertis- 
customers, and make many new ones_ ing, however, the company makes use of 
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for us.” The letter-heading is in black 
and red, bearing a caricature on one 
side of Father Knickerbocker looking 
through a magnifving glass at a small bill, 
and on the opposite side there is another 
caricature of a house servant bearing upon 
a tray a big incandescent lamp, character- 
izing the large service received. 


In planning any line of publicity, the 
experiences of those who have been carry- 
ing on some definite campaign for some 
time is of particular value. Out of a large 
experience there is the possibility of a 
close analysis which eliminates those prac- 
tices which do not apply to the territory 
involved, and creates new uses for those 
methods which meet with success. One of 
the problems of central station publicity 
is the proper use of newspaper advertising. 
Any light that can be thrown upon this 
subject is always welcome. The Grand 
Rapids Edison Company, of Grand 
Rapids, Mich., has given this matier con- 


a definite plan of campaign, and utilizes 
many forms of publicity. Illustrated 
booklets are not made use of, but from 
time to time, with the monthly lighting 
bills, there have been distributed printed 
circulars describing special devices, such 
as flat-irons, Christmas-tree outfits, and 
“Hylo” and “Meridian” lamps. 

The company does- not do any house 
wiring or interior construction work. 
There are five or six competing electrical 
construction companies in the city. 

As all electrical work done in Grand 
Rapids is under special permit, issued by 
the local inspection department, the com- 
pany has an opportunity of getting a 
daily record of all such permits issued. 
In this way it keeps in close touch with 
all work which may mean a prospective 
customer. The company has also adopted 
a system of keeping a record of all build- 
ing permits issued by the local building 
inspector, and from the records of the 
building permits and the wiring permits 





a follow-up system is conducted which 
will make the owner or tenant o/ the 
building a user of electricity if it js 
possible to do so by persistent and reason- 
able arguments. 

The practice of free lamp renvvwals, 
which was a mooted question only « few 
years ago, now seems to be more or less 
definitely settled, many of the comp::nies 
agreeing to lamp renewals, with vavious 
compromises. The Grand Rapids «om- 
pany furnishes free all the regular -:\les 
of incandescent lamps for origina in- 
stallation, and all renewals of these :. 
lar styles. 

The company has a regularly c-iab- 
lished bureau of information and «om- 
plaints. The record of all trouble calls 
and the reports of the inspectors’ iny:sti- 
gations are kept together. 

Advertising letters have not been 1) ade 
use of, the company relying upou its 
personal follow-up system. 


oUl~ 


Mr. R. L. Goodale, in a paper rea: !e- 
fore the third annual meeting of the (ol- 
orado Electric Light, Power and Rai!\ ay 
Association at Glenwood Springs, (ol. 
September 18, stated that he believed ‘at 
one of the good fields that can be worked 
in practically any town is the eleciric 
laundry iron. Continuing, Mr. Goodale 
said, in part: 

“A good laundry iron of from five to 
six pounds can be bought now for from 
$4 up, and manufacturers are now work- 
ing along the line of heating units that «in 
be renewed without sending the iron hick 
to the factory. 

“Tf you have a showroom you may fii 
it difficult to get them to come and look 
at the iron, but just take an iron out on 
ironing day and install it, and tell then 
that you want them to try it for thirty 
days. Explain to them the economies \f 
an electric laundry iron, and at the er 
of the thirty days show them their bill, a1! 
unless it has gone up more than a cou) ' 
of dollars you will find that you wor 
have more than five per cent of your iro 
returned. Sell them at cost, and insta! 
them at cost, but get the irons out in con 
mission. They will be used the year 


around, and any single appliance that yo: 
can put out that will bring in from $15 
to $24 worth of income a year is a goo! 
thing.” 
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InpuSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Pittsburgh Transformer Com- 
pany’s 1906 Thawer. 

‘he accompanying illustrations show 
the thawing transformer for thawing 
froven pipes which has been placed upon 
the ‘:arket by the Pittsburgh Transformer 


Con pany, Pittsburgh, Pa. The thawer 
co... -ts of a transformer, which takes a 
sme!! eurrent from the alternating-cur- 


ren. 1,100-volt or 2,200-volt line and de- 
a heavy current at a suitably low 








a porcelain terminal block, changing the 
connection of which adapts the trans- 
former to operation on circuits of approxi- 
mately 1,100 volts or circuits of approxi- 
mately 2,200 volts. 

Four secondary leads issue from the 


‘front of the case and pass to the terminals 


of the double-pole, double-throw switch 
No. 4. 
the secondary coils in multiple; the trans- 
former delivers thirty-seven and one-half 


Throwing switch to left connects 














Fie. 1.—THAWING ‘TRANSFORMER. 


\.ltage. The standard castings, cores and 
coustruetional details have been carefully 
plied to the design of the thawer, as 
perience has shown that the use of 
cial forms results in reduced produc- 

n and delay in shipment. 

Referring to the illustrations, the wires 
‘0. 1 run from the line to the primary 
use-blocks No. 2-2. The primary leads 
' the transformer run through porcelain 
ushings in the backboard, and into the 
‘use-blocks. Within the transformer is 





volts, and has a capacity of about 800 
amperes. Throwing the switch to the right 
A, as shown in Fig. 1, places the second- 
ary coils in series, so that seventy-five 
volts and about 400 amperes are obtained. 

The secondary line passes through the 
choke-coil No. 5, and from there through 
the heat-indicator No. 3. The terminals 
No. %-% are connected to the cables lead- 
ing to the frozen pipe. The choke-coii 
plunger is indicated by No. 6. 

The choke-coil consists of several turns 


Fig. 


of copper rod, and has a laminated iron 
core supplied with a handle for pushing 
in and out, thus altering the choking effect 
to suit the conditions involved. The heat- 
indicator is simply a short section of lead 
pipe connected in series with the low- 
voltage winding in the same manner as 
a fuse, its temperature being a guide as 
to the heating of the pipe under treat- 
ment. 

The backboard is removed from the 











2.—THAWING TRANSFORMER. 


transformer for convenience and safety 
in shipment. All connections are tagged, 
so that it is a simple matter to assemble 
the parts. 

The capacity of the thawer is normally 
400 and 800 amperes, but currents con- 
siderably in excess of these values may be 
drawn for short periods. When in service 
the air surrounding the transformer will 
probably be at a very low temperature. 
Under such conditions a temperature in 
the transformer as high as 100 to 125 
degrees centigrade above the air will still 
be within the usual working limits. 
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The D. and T. Guy Anchor. 

A new anchor for guying telephone or 
electric light poles has recently been put 
upon the market by the D. & T. Anchor 
Company, La Crosse, Wis. This anchor 
is attracting a good deal of attention. 
The name, D. & T. anchor, is taken from 
a description of its operations, “D” and 
“T” being the first letters of the words 
“drive” and “twist.” The anchor, which 
is illustrated in Fig. 1 and Fig. 2, is 
driven into the ground with a sledge or 
maul to a depth of four or five feet. The 
shaft is then twisted to the right three 
revolutions by threading the bar through 
the eye. The revolution of the shaft 
spreads the blades to an angle of ninety 
degrees with the shaft. This spreading of 
the blades is caused by the peculiar shape, 
which is something like that of the blade 
of a screw propeller. 

Fig. 1 represents the anchor being 
driven into the ground. Fig. 2 represents 
the anchor after it has been driven and 





Fic. 1.—Guy Ancuor BEetne DRIVEN. 


the shaft has been twisted three revolu- 
tions. The photographs from which these 
illustrations were made were obtained by 
driving the anchor into the ground and 
then digging the dirt away from the plane 
of the anchor to a distance of about six feet 
on both sides. The illustrations show very 
nicely the adaptation of the anchor. Fig. 
1 shows that the ground is not disturbed 
to any extent by driving the anchor into 
the soil, and Fig. 2 demonstrates the hold- 
ing power which the anchor will have in 
the undisturbed ground. 

The anchor is made up in four sizes, 
for light work, ordinary work, heavy 
work, and for dead-ending cables. Size 
No. 1 is made with a five-eighths-inch 
steel shaft five feet long, formed into a 
ring at the top, carrying at the bottom 
the wings, which are two and one-half 


inches wide and have a spread of eight - 


inches. They are supported on the shaft 
by a five-sixteenths-inch pin made from 
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tool steel. Size No. 2 is made with a 
seven-eighths-inch solid steel shaft six 
feet long, formed into a ring at the top 
and carrying at the bottom the two wings, 
which are two and one-half inches wide 
and have a spread of eleven inches. These 
are supported by a five-sixteenths-inch 
hole in the tool steel pin. Size No. 3, 
which is reconimended for toll-line work, 
is made with a seven-eighths-inch shaft 
six feet long, with a bull ring at the top 
carrying wings which are three and one- 
half inches wide with a spread of twelve 
inches. The pin supporting the wings is 
one-half-inch tool steel. Size No. 4 is the 
same construction as size No. 3, except 
that the wings spread eighteen inches. In 
order to save the stock around the pin, a 
hole has been made for the pin by spread- 
ing the rod in place of drilling the hole. 
In this manner the entire strength of the 
heavy shaft is preserved. 

The company claims that on account of 
the unique manner in which the blades 





Fic. 2.—Guy ANCHOR SPREAD IN THE GROUND. 


are spread, and the depth that the anchor 
goes into the ground, this type of anchor 
has very large holding power. The time of 
installation is also cut down to a minimum. 





The “Sarco” Arc Lamp. 

One of the attractions of the recent 
electrical show at the Madison Square 
Garden was the “Sarco” light, a type of 
flame lamp exhibited by the Sarco Com- 
pany, 906 Sixth avenue, New York city. 
The Sarco light is termed by its owners 
as “artificial sunlight,’ owing to the 
peculiar golden yellow light produced, 
which is accomplished by the type of car- 
bon used. The lamps appear to look like 
the arc lamps as seen in the public 
thoroughfares, but differ from them ma- 
terially, particularly in the feed of the 
carbons. Both carbons are placed at an 
angle and feed downward from the top of 
the lamp. 

The mechanism of the lamp is simple 





Vol. 4%—No, 27 


and durable, and is provided with an 
automatic cutout, which disconnects the 
lamp from the circuit whenever the car. 
bons have reached the limit of consump- 
tion. The casings are waterproof, and 
the lamps are furnished with or without 
enameled iron reflectors, as desired. The 
carbons in the Sarco light burn from ten 
to seventeen hours, according to the length 
being consumed, at a rate of about one inch 
an hour. Either a white or deep red light 
can be produced by using other styles of 
Sarco carbons, although the golden yellow 
is in most cases preferred. The lamps 
burn two in series, and the two tovether 
use eight, ten or twelve amperes, accord- 
ing to the volume of light desired. Two 
lamps burning eight amperes give ap- 
proximately 7,200 hemispherical candle- 
power “Hefner,” and naturally make an 





THE New “Sarco” Arc Lamp. 


extremely efficient form of illumination. 
In addition to the economy of the Sarco 
light, it possesses a good advertising fea- 
ture when placed in store front: or 
theatres, and the peculiarly pleasing |ight 
effect not alone attract attention but is 
a decided novelty. 

The Sarco Company is_ establisling 
agencies throughout the United States for 
the Sarco light. 

Some Appleton Specialties. 

The Appleton Electric Company, 227 
Fulton street, New York city, is ihe 
manufacturer of a number of specialiies 
in lightning arresters and arrester aux ili- 
aries. Fig. No. 1 shows the new No. 38 
distributing board. This board is ‘ur- 
nished with a test plug, which enables one 
to find a ground without removing °ny 
connections. The board is made in 
twenty-five and fifty metallic lines, and 
uses No. 8 fuses. As each of the con- 
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nections is numbered, it is easy to trace 
all metallic lines. 
Fig. No. 2 shows the new No. 601 


lightning arrester. This is made in 
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The ‘‘ Knostrain” Socket Bushing. 
The Frank H. Stewart Electric Com- 

pany, 35 North Seventh street, Philadel- 

phia, Pa., has placed upon the market a 





Fig. 1.—NrEw DistrisputTine Boarp. 


Western Union or Postal style, and the 
open space between the carbons gives the 
carbon surface. There are no mica 


enti: 
i The carbons are adjusted 


pieces used. 


device for sustaining the weight of a sus- 
pended socket and lamp. The National 


-Board of Fire Underwriters, under rule 


No. 28, section G, demands that the 





Fie, 2.—NEw MULTIPLE LIGHTNING ARRESTER. 


from one-sixty-fourth to one-sixteenth of 
an inch. It is not necessary to remove the 
carbons for cleaning, as the insertion of 
a card removes any dust after lightning 


weight of a suspended socket and lamp 
shall be borne by some approved device 
which will take the strain from the con- 
nections or binding screws, both in the 





Fic. 3.—NeEw Since LIGHTNING ARRESTER. 


1" a strong current has passed through, 
aud the line is clear. These take a No. 8 
fuse, 

Fig. No. 3 shows the No. 602 lightning 
arrester, which is similar to the No. 601, 
except that it is made up in single units. 


socket and rosette, and at the same time 
form an insulator or bushing. The device 
herewith illustrated has been put forth as 
a solution of this problem. Reenforced, 
twisted cord is used, with a three-eighths- 
inch socket, which is arranged with a 
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rosette or handle bushing, which securely 
grips either No. 16 or No. 18 New Code 
cord. In Fig. 1 the socket bushing is 
shown, and in Fig. 2 the handle applica- 





Fig, 1.—-SocKET STRAIN BUSHING. 


tion. These bushings are made of compo- 
sition, are neat in appearance, and the 





Fic. 2.—ROSETTE OR HANDLE STRAIN 
BUSHING. 


maker claims that they will neither allow 
the cord to slip nor work loose. — 


The Spherical Photometer in Theory 
and Practice. 

Dr. L. Bloch has concluded his discus- 
sion of the theory and application of 
Ulbricht’s spherical photometer. In or- 
der to test the theoretical deductions, care- 
ful experiments were made with the pho- 
tometer, which were compared with deter- 
minations of the spherical candle-power 
made in the usual way. Next, he inves- 
tigated the use of the photometer for 
measuring the mean hemispherical candle- 
power. This can be done for either hem- 
isphere by placing the sources of light 
in the plane of the upper or lower sur- 
face of the photometer, respectively. The 
conclusion is reached that this photom- 
eter, if it be made with a sufficiently large 
diameter, may be used either for the di- 
rect measurement of the mean hemis- 
pherical candle-power, or for the mean 
spherical candle-power. — Elecktrotech- 
nische Zeitschrift (Berlin), November 23. 
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The Automatic Telephone System at 
Grand Rapids, Mich. 

The following very interesting data has 
been compiled by C. E. Tarte, general 
manager of the Citizens’ Telephone Com- 
pany, Grand Rapids, Mich., comparative 
of the cost of operation in that system 
of manual and automatic apparatus: 
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one cable troubleman, and during the 
month of June there were ten men known 
as installers and movers. About one- 
half of the time of the installers and mov- 
ers is put in in moving telephones, rewir- 
ing, changing circuits, etc., and the other 
half is employed in installing new tele- 
phones, and, therefore, one-half of this 


CITIZENS’ TELEPHONE COMPANY, GRAND RAPIDS, MICH. 


Operating Expense—Manual Exchange. 
1903. 
$32,120.28 


For year ending December 31, 


RR TR 0l 5s sas os ois ss cote eae 
(This includes local operators, traffic 

manager, information clerks, switch- 

board men and rack man.) 

Inspection department............... 8,039.38 
(This includes wire chief, trouble 

men, trouble clerks and supply boy, but 

does not include installers and movers. 

They are kept in a different account, 

and their time charged to maintenance 

or construction in accordance with the 

work done.) 


Maintenance wagon and reconstruction 
DREOR Scccsintsccouiei.e oe as coe ae 6,648.57 


(These two were combined in pay- 
rolls at that time.) 


$46,808.23 

There were 4,839 telephones in service at the 
beginning of the year, and 5,115 at the end of 
the year, an average of 4,977. 

Above departments cost $9.40 per telephone per 
annum. 

The automatic exchange operated an 
average of 1,142 telephones more than the 
manual. With the same number of tele- 
phones in operation the total cost of the 
manual system would have been $57,543.03 
against $28,182.42 for the automatic— 
a difference in favor of the latter, on an 
average of 6,119 telephones, of $29,360.61. 

In addition to the above employés in 
what is called the inspection department, 


Operating Expense—Automatic Exchange. 
For year ending June 30, 1905. 


ROTI ARTI 65 16S ones sco Weare ee 

(This includes rural operators, traffic 
manager, information clerks, switching 
operators, and part of matron’s time.) 


$3,601.42 


MWITCHDOATE MON. 6.0 6 65s c-0eb 0 6:00 n0:9 6:8 
(This includes switchboard men and 
rack man.) 


5,981.00 


Inspection department............... 10,720.00 
(This includes switchboard men and 

clerks, trouble men and supply man, 

but does not include installers and 

movers. They are kept in a different 

account, and their time charged to 

maintenance or construction in accord- 

ance with the work done.) 


4,440.00 
3,440.00 


$28,182.42 
There were 5,605 telephones in service June 30, 
1904, and 6,683 in service June 30, 1905, an 
average of 6,119. 
Above departments cost $4.60 per telephone per 
annum. 
force is charged to construction and the 


other half to maintenance. 


Maintenance wagon labor............ 
Reconstruction wagon labor.......... 


ee nc) ec: ne re Sener ret OC LTO CO 
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The Foundation Stone of the New 
Building of the Engineers’ 
Club Laid. 

The foundation stone of the new huild- 
ing of the Engineers’ Club, on West For- 
tieth street, New York city, opposite 
Bryant Park and the new public library, 
was laid on December 23, at 2.30 p. M.. 
by Mrs. Andrew Carnegie, whose husband 
declared the task well and truly done, 
The ceremony was quite informal, but the 
club was well represented by its officers 
and committees, including President W, 
H. Fletcher and Past-President Jolin Q. 
Kafer. The architects, Messrs. Whitfield 
& King, were also present. Fortunately 
the weather cleared during the afternoon, 
and thus the party were enabled to inspect 
the building, now up to the ninth story 
in the steel work and to the third in mar- 
ble and brick casing. The records de- 
posited in the stone included a Bible of 


1905, a club book of 1905, copies of the 
Herald, Tribune, Sun and Times 0! De- 
cember 23, a copy of the certificaie of 


incorporation, a booklet of the old club- 
house at 374 Fifth avenue, a half-dollar, 
quarter-dollar, dime, nickel and one cent, 
a card of W. L. Crow (the builder), a 
copy of Mr. Carnegie’s letter of! gift 


$60.00 


9 installers and movers, one-half charged to construction and one-half 
charged to maintenance ($55, $55, $55, $50, $50, $50, $35, $30, 








aN OD cs cane sins fove iets rape taveieverore-aiet aveietenee/a)einre lain win’ o'eie'sis ole eleihinuens 5.00 
$ $410) a 
209 rural subscribers. 
2 day rural operators, $25, $25.........ccccccccccncccrcccccccccccece 50.00 
2 evening rural operators, $18, $18.......... cece cece rece rere cee cees 36.00 ei 
GUI STA NNR Ue NSA No.5 cove ee fos cccos ara Panes alioris tasiarsiccvar anensie Simarase dar evedouatel efeteia/shaneyenevee $2,738.00 


CITIZENS’ TELEPHONE COMPANY OF GRAND RAPIDS, AUTOMATIC EXCHANGE. 


Details of Operating Expense for the Month of June, 1905. 
6,351 automatic telephones in service June 1, 1905 

















Traffic manager, $85 ($40 of this charged to toll traffic).............. $45.00 
» aay information clerks) $80) $30; S26 <6... os eecc saws ens cuae ca aeuese 85.00 
S moon ahd evening clerks $30; $25; $20. «oo... csocc cs ccs cdcccbesiews 75.00 
1 number clerk, keeps up number records, etc..............ececeeeees 28.00 
2 day-switching operators at multiple section, $28, $25.............. 53.00 
1 evening switching operator at multiple section....................... 18.00 
RTE ON ANAND Bs IMR osc sine oral cueis ete slole Sie Me ed as Os eS Oe Oe 15.00 
$319.00 
AUR ABM AtAC ON (8 MINI i565 5,5 0,06. Kee 4a: s ORE ee ES EO ee tee 85.00 
DUDE cio oie a Risse aisle nie a kbs SARA WORSE eeaG 4A wee Se 65.00 
DSESENNINNR oo Sng a SRG bck wip Cia BG RG WREST eA as Ree 65.00 
RMS UININD iis. 5 hrnedarais Seis ws AA WEEE ON as GAS SURE SR SON oleae 60.00 
RARSIMEMRNIRTNTR a cssssdciss. 13 sss hvansin ton 478 wea law Sve arverwlaw oSe So ataset Oe eA ee Teeter ea 60.00 
ROB WA NENT, 55s is ods dees wee oad alow mseede MEMES ase Wise tee eae 55.00 
SR MEAUAMIIN, 655 6c0:'5'56 60% WEG Soe Back ESP olsrce I «RED Ore eGo etsisaeterba < 55.00 
545.00 
DOOR 56 565565:40250.4 6S SA AEH A cw ESO OES STA SLES SR ORR aS ee Deets 50.00 50.00 
nas NIE 8 ds nn as us ave ieee beware eS Wo aca REM ARS ee eae Ee 80.00 
CUS TN Ree Le |) a a oe ee era ee et ene er PR eNO ee RS Cr 60.00 
DONS aoe oe Sivas os sh bie Fin sda. SS eee RS eS ares ew orNe ere ie 40.00 
OO ae ee ea are eee ree reenE re tee Aries iat 30.00 
Bs LAER ED BD nso 5. 25.5. arer ag ids ia rend wie ero Sn Stoo Bie ees 300.00 
BDI Ae BBD 5500.54 aos case Reais se BOS Slee a op ee Malo eset 330.00 
TR IO ese soo 0's oe ORS SS eS ee SER oes eRe pte 
SNC ee ee ee ee Tye See rs ae er Oe b 
— 945.00 
Maintenance Wagon. 
RUINED: 55 509576 20.5 as. sigs Sis Ria Seale aies we eae ene oS eo eeielors risers pe Ae SE ees 70.00 
ESS SL ea nner eee ema rey mere rier Pore e 120.00 
TR NES AIRE soos or cd wish ore tayets errata tess lomatorene o stele ders os wee roo or 71.50 
261.50 
Reconstruction Wagon. 
Se ee eRe et he Ana eenene ae ee Ree RO ye ac 65.00 
BF MARIOS DRDO eves a5 bb eat weve eiwia wis ious asia ta no's wees Sik ale catel br wie Sa iel ones 180.00 
ES | a ae EE An rer rs aS rca 71.50 
316.50 


$2,437.00 


4 


to the engineering societies and the |ingi- 
neers’ Club, a chronological history 0: the 
club, a list of members elected sinc: the 
publication of the club book this year, 
a list of the incorporators of the club, the 
programme of competition for the svlec- 
tion of architects for the two buildings, 
and floor plans of the new house. 


The Railway Signal Association. 

The next meeting of the Railway Sig- 
nal Association will be held at the Grand 
Union Hotel, New York city, January 
9, 1906, when the following papers will 
be presented: “Signaling on the last 
Bengal Staite Railway,” by George K. 





Rogers, signal engineer; “The Care of 
Storage Batteries as Used for suger 
0 


Devices,” by H. W. Lewis, supervisor 
signals, Lehigh Valley Railroad; “i're- 
liminary Report of Installation and Ma'n- 
tenance of Storage Batteries,” by I. 5. 
Raymer, chairman of committee No. +; 
“Tine Wire,” by F. F. Fowle, special age’ 
American Telephone and Telegraph Com- 
pany, New York city. Chairman Avel 
Ames, Jr., of committee No. 12, “Rubber- 
Covered Wire,” will take up for discus- 
sion the question of the feasibility ot a 
system of inspection for rubber-covered 
wires. In addition to this an amendment 
to the constitution and by-laws is to he 
voted on. 














December 30, 1905 





CURRENT ELECTRICAL NEWS 











DOMESTIC AND EXPORT. 

EXTENDING CABLE LINE—The cable steamship Faraday, be- 
oneing to Messrs. Siemens Brothers & Company, having on board 
7 ) knots of cable for the Central & South American Telegraph 
Company, has sailed from Montevideo for Valparaiso, and was due 

, arrive December 28. The cable is to duplicate the Central & 
Couth American Telegraph Company’s system between Valparaiso, 


iigue, Chili and Callao, Peru. 


\EXICAN LIGHT AND POWER COMPANY—The second annual 
ral meeting of the Mexican Light and Power Company showed 
the company was now delivering power from its electrical 
. at Necaxa to the city of Mexico. The report of the general 
.cer stated that the demand for power in Mexico would always 
» excess of the company’s supply. The board of directors was 
cted, with James Ross, president; J. H. Plummer, F. S. Pearson, 
York, and F. L. Wauklyn, vice-presidents. 


PHILADELPHIA (PA.) BELL TELEPHONE COMPANY TO 
“REASE ITS CAPITAL STOCK—The directors of the Bell Tele- 
ic Company, of Philadelphia, at a meeting on December 22, 
ded to recommend to the stockholders an increase in the capital 
k of the company from $16,000,000 to $30,000,000. The stock- 
iiers will vote on the proposition on February 20. If the recom- 
dation is approved, the new stock will be offered to stock- 
ders from time to time, in proportion to their holdings, in such 
sants as the requirements of the business may demand. 


POWER PLANT ON THE BROAD RIVER, S. C.—The Southern 
sver Company, capitalized at $7,000,000, of which Dr. W. G. Wylie, 
New York, is president, and J. B. Duke, of New York, is vice- 
ident, has purchased the water power at Ninety Islands on the 
sd river in South Carolina. The development, which is to 
hegun at once, will give 12,000 thorse-power, and will require 
expenditure of $1,000,000. Power will be supplied to many 
m mills in and about Gaffney, Blacksburg and milling centres 
ipper South Carolina. The Southern Power Company now holds 
absolute control of seven sites on the Catawba river, with 
. total possible development of 2,000,000 horse-power. 


MAHONING & SHENANGO RAILWAY AND LIGHT COM- 
\NY—Arrangements have been completed for the transfer of the 
ock of the Youngstown and Mahoning Valley street car lines for 

stock of the Mahoning & Shenango Railway and Light Com- 
any, the new $10,000,000 corporation which comes into existence 

a result of the merging of the two companies. The companies 
erested represent thirty-two trolley, electric light and gas com- 
About $3,000,000 will be spent next year in improvements 

the various properties. Four million dollars worth of preferred 
ock and $6,000,000 common stock will be issued. Randall Mont- 
omery, of Youngstown, Ohio, it is understood, will be made vice- 
‘resident and general manager. 


inies, 


NEW COMPANY TO OPERATE POWER PIUANTS IN PENN: 
‘YLVANIA—The Chemical Light, Heat and Power Company is the 
title of a new corporation formed under a New York charter, in 

hich a number of prominent Pittsburg capitalists are interested, 
‘nd which will build a $200,000 plant at Beaver Falls. The com- 
any has a capital of $500,000, which will be increased to $1,500,000 
hortly. It is a holding company formed to acquire and consolidate 
inder one management several electric light companies and power 
plants. The new corporation has taken over the Wooster Gas Light 
Company, whose plant at Wooster, Ohio, has a capacity of thirty- 
five tons of coal a day. It has also secured the plant of the McWat- 
ters By-Products and Gas Manufacturing Company at Beaver Falls. 
The company expects to begin work on the Beaver Falls plant early 
in the new year. 


THE NEW YORK CENTRAL’S HOLDING COMPANY—The 
Mohawk Valley Company has filed a certificate of increase of capital 
from $100,000. to $10,000,000. The capital is divided into 100,000 


shares. The certificate is signed by Horace E. Andrews. Edward L. 
Rossiter, treasurer of the company, certifies that Mr. Andrews owns 
all of the capital stock. The instrument was executed in New York 
city. The company was incorporated February 6, 1905, to build, 
construct and equip railroads. One of the provisions of the cer- 
tificate of incorporation reads: “The directors need not be stock- 
holders of the corporation.” The directors names in the certificate 
are William A. Greer, Frederick H. Meeder and C. W. Hutchinson, 
New York city; Milton S. Barger, Newport, R. I.; Charles H. 
Chambers, White Plains, N. Y.; William S. Langford, Yonkers, 
N. Y.; L. H. King, Dobb’s Ferry, N. Y. The Mohawk Valley Com- 
pany is the holding company which the New York Central has 
formed to take over its trolley lines and lighting plants. 


INTERBOROUGH RAPID TRANSIT COMPANY ASSUMES 
CONTROL OF THE METROPOLITAN STREET RAILWAY COM- 
PANY IN NEW YORK CITY—It is announced that Mr. August 
Belmont has purchased all the bonds and stock of the Metropolitan 
Street Railway and Metropolitan Securities Company, held by Mr. 
Thomas F. Ryan. This, it is understood, carries control of the Met- 
ropolitan companies. The passing of the control of these companies 
gives the Belmont interests complete control of the transportation 
systems of the boroughs of Manhattan and The Bronx. The Met- 
ropolitan Securities Company was incorporated under the laws of 
the state of New York, with a capital of $30,000,000, for the purpose 
of providing for the future needs of the Metropolitan Street Rail- 
way Company. It owns the entire capital stock of the New York 
City Railway Company, which, in turn, leases the Metropolitan 
Street Railway Company. It also owns all the stock of the People’s 
Traction Company and the New York, Westchester & Connecticut 
Railway, and $3,379,000 of the stock of the Third Avenue Railway 
Company. The stockholders of the Metropolitan Street Railway 
Company were given the right to subscribe for $28,400,000 of the 
$30,000,000 of Metropolitan Securities stock, the remainder going 
to new interests. It is understood that the Metropolitan Securities 
Company will be made the holding company for the Interborough 
Rapid Transit Company and the Metropolitan Street Railway 
Company. 

EDUCATIONAL. 


TECHNICAL AND SCIENCE COURSES AT THE DETROIT 
(MICH.) YOUNG MEN’S CHRISTIAN ASSOCIATION—The Young 
Men’s Christian Association, Detroit, Mich., announces technical 
and science courses in both the day and evening schools, taking 
up mechanical drawing, architectural drawing, free-hand drawing, 
sign lighting and lettering, steam engine and gas engine practice, 
electricity, chemistry, plumbing and electrical wiring. The course 
in electrical wiring is composed of the following subjects: arithme- 
tic, plan reading and electricity, illustrated with dynamo and 
motor practice. The instructor in the electrical course is James 
B. McCarthy. 

ENGINEERING SOCIETY. 


NEW YORK CITY ALUMNI OF PURDUE UNIVERSITY—On 
the evening of Monday, December 18, about forty alumni of Purdue 
University, Lafayette, Ind., living in and about New York city, 
met and perfected the organization of the Purdue Alumni Associa- 
tion of the City of New York. P. E. Fansler, of J. G. White & 
Company, was elected president, and L. M. Grant, of the C. W. 
Hunt Company, was elected secretary-treasurer. The association 
will meet on the second Wednesday of every month. The list of 
charter members numbers about 100. 


OBITUARY NOTICE. 


MR. HENRY C. BUTT died at his home in Brooklyn, N. Y., on 
Sunday, December 17. For about forty years Mr. Butt was con- 
nected with the Western Union Telegraph Company in the New 
York Cotton Exchange. Mr. Butt was born in Brooklyn, and he had 
for some time been prominent socially and among various fraternal 
organizations. 
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TELEPHONE AND TELEGRAPH. 


COOPERSTOWN, N. Y.—The Independent has placed in opera- 
tion a line between Cooperstown and Oneonta. 

. NEWARK, N. J.—A new central office of the New York & 
New Jersey Telephone Company has been opened. 

UTICA, N. Y.—A new telephone line is soon to be opened from 
Grant and Northwood by way of Ninety-six to Remsen. 

GAINESVILLE, ALA.—It is stated that the Bell Telephone 
Company will rebuild and improve its line from Epes to Gainesville. 

WHEELING, W. VA.—The National Telephone Company is 
running ten wires from Wheeling to Claysville, Pa. 

EUGENE, ORE.—The Pacific States Telephone and Telegraph 
Company’s new system in Eugene has been completed. 

SOMERSET, PA.—The Bell Telephone Company has been mak- 
ing extensive improvements to its lines in Somerset county. 

NEWTON, MISS.—The Cumberland Telephone Company will 
install a new switchboard at Newton, and will also make other 
improvements. 

DIXFIELD, ME.—The Northeastern Telephone Company has 
completed a new line from Wilton and Farmington, connecting 
with Portland. 

SANTA FE, N. M.—The telegraph line from Santa Fe to Tor- 
rance and the telephone line from Santa Fe to Cerrillos have been 
bought from H. T. Gibson by J. W. Mayers. 

MILWAUKEE, WIS.—Telephone connection between Appleton 
and Green Bay, on the lines of the Fox River Valley Telephone 
and Telegraph Company, has been completed. 

AUSTIN, TEX.—The Texas Consolidated Long-Distance Tele- 
phone Company, of Dallas, has filed an amendment to its charter, 
increasing its capital stock from $120,000 to $240,000. 

PLAINFIELD, N. J.—During the early part of next year the 
New York & New Jersey Telephone Company will start the work 
of changing the telephones in Plainfield to the common battery 
system. 


SAN DIEGO, CAL.—The subscribers of the Home Telephone 
Company in San Diego will be connected up with the exchange in 
Los Angeles by means of the new through circuit which has just 
been put in. 


ALLENTOWN, PA.—The recently incorporated Franklin Tele- 
phone and Telegraph Company has about completed the construc- 
tion of a telephone line from Quakertown to Riegelsville, with 
Springtown as its centre. 


CROSBY CREEK, N. Y.—At a meeting of the Crosby Creek 
Telephone Company the following officers were elected: W. J. 
Price, president; Joseph Knapp, vice-president; F. M. Olin, secre- 
tary; Fred Olin, treasurer. 


OAKLAND, CAL.—The Home Telephone Company, of Alameda 
county, was the successful bidder for a fifty-year franchise to operate 
and maintain a telephone system in Oakland. The price paid for 
the privilege was $35,431.30. 


RIVERHEAD, N. Y.—The lines of the North Shore Telephone 
Company and the Baiting Hollow & Roanoke Telephone Company 
have been connected at Wading River and the local service thus 
extended to Port Jefferson and to Patchogue. 


ALBANY, N. Y.—The net number of subscribers added by the 
Hudson River Telephone Company during November was 1,030, 
which brings the total number of stations in the territory up to 
38,000, and is a gain, for eleven months, of 8,300. 


FLUSHING, N. Y.—The plans and specifications for the new 
building, which the New York & New Jersey Telephone Company 
intends to erect, have been completed, and the contract for the 
construction of the building has been awarded. 


BAY CITY, MICH.—The Bell Telephone Company’s new work 
at Frankenmuth is progressing rapidly. About sixty miles of 
territory are being covered, including Frankenmuth village and 
vicinity, giving service to from 150 to 200 subscribers. 


PULASKI, TENN.—Having withdrawn its application for a 
franchise in the town of Pulaski, it is now announced that the 
Long-Distance Telephone Company will buy property on East Hill, 
outside the corporate limits, and establish an exchange there. 
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TROY, N. Y.—The Granville Telephone Company has purchaseq 
the New England Telephone and Telegraph Company’s line at Castle. 
ton, Fair Haven, West Haven and Poultney, and that of the Hudson 
River Telephone Company at Ticonderoga, Whitehall, Gran Ville, 
Salem and Cambridge. 


BOISE, IDA.—The Rocky Mountain Bell Telephone Company 
has awarded a contract for the construction of a twenty-five by 


sixty-one-foot addition to its present building. The contract <alls 
for the completion of the work of excavation and the erection of 
the walls, roof and floors by February 1. 

PITTSBURG, PA.—The Central District and Printing Telegraph 


Company has completed the construction of a telephone «.ble 
between McKeesport and Sewickley, which will give direct con- 
nection with all of the underground telephone wires between ..ese 
points and open up a service entirely underground that inv.:!\ves 
300 miles. 


MONTPELIER, VT.—The New England Telephone Company 
has begun to entirely rebuild its main line between Burli». on 
and Montpelier. Beginning at South Burlington a new pole ine 
will be erected to Richmond via Williston, shortening the dis: .ce 
fully two miles. Operations will not be begun upon erectin: ‘he 
new office building in Burlington until early spring. 


DECATUR, ALA.—The Inter-County Telephone Company, 2 :ew 
independent telephone company, has completed its »system. his 
company will cover the eastern part of the county, which: ias 
never had telephone service, and will connect with Hunts. | 'e. 
The capital stock is $20,000, and the officers are: president, ©. E. 
Hodgeboom; vice-president, Gus May; secretary, C. D. Hodge): ..m. 


NEW ORLEANS, LA.—G. H. Groce, superintendent of the °<le- 
graph system of the Illinois Central, announces that his line ill 
immediately begin the construction of a telephone system, w.:ich 
is to extend from New Orleans to Louisville, and from Fu! on, 
Ky., to Chicago. The contract has already been let for this work 
to the Bell company and work will commence at once. 


WASHINGTON, D. C.—As result of negotiations between ! 'ec- 
trical Engineer Walter C. Allen, on behalf of the District, od 
F. H. Bethel, general manager of the Chespeake & Potomac ‘ \/e- 
phone Company, the commissioners have received a proposal { om 
the company for changing the present magneto system of the | is- 
trict switchboard to a common battery system and for furnis!: ng 
the necessary equipment. 


MOBILE, ALA.—The Home Telephone Company has begun ‘he 
work of putting 300,000 feet of wires under ground. It is estims‘ed 
that fully $350,000 will be expended by the company on its |: al 
plant, as well as its long-distance connections between Mobile «nd 
Baldwin counties. In addition, the company is building a mod rn 
exchange on Conception street. Switchboards are to be put in, 
making provision for 2,000 subscribers. 


ALBANY, N. Y.—A’ deal has been consummated by the I::ile- 
pendent Union Telephone Company, of Albany, whereby it seci. es 
possession of the Independent Telephone Company, of Herki:ier 
county, which operates a rural line out of the village of Herkin «r. 
The system transferred to the Albany company is located in ‘.e 
towns of Herkimer, German Flatts and Little Falls, and is connec’ «d 
with the Herkimer telephone system. The line extends from t) it 
village to the south side of the Mohawk river, thence to Fut 
Herkimer and Jacksonburg, and also includes the line extending “0 
Small’s Bush and Snell’s Bush. 


DANBURY, CT.—The American Telephone and Telegraph Co:- 
pany has begun operations in South Norwalk upon the constr’’- 
tion of a telephone and telegraph line from that city to Pittsfie'', 
Mass. The line will pass through Danbury. It will be 113 mi'*s 
in length and as far as the Massachusetts state line will have 4 
capacity of sixty wires. From that point to Pittsfield the pois 
will have a capacity of forty wires. The line is being construct: 
in connection with the underground system from New York to Nev 
Haven. A force of men is at work in South Norwalk and w:'! 
extend its operations toward Danbury as rapidly as_ possib!’. 
The line will come in through the vicinity of Mountainville aid 
will go across the southern part of the city. Connections will ‘¢ 
made with the local office of the Southern New England Telepho'¢ 
Company. 
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ELECTRIC LIGHTING. 
BOISE, IDA.—The Capital Electric Company has connected with 
North Locust Grove and Ireland. 
DECATUR, ILL.—The city council has decided to spend $5,000 
for new electric lighting machinery. 
s\VSETWATER, TENN.—A stock company is being organized 
i «jl an electric light plant at Madisonville. 


to in: 

DERRY, N. HA new 133-horse-power generator has ,been in- 
stall it the power station of the Derry Electric Light Company. 

M..\CHESTER, CT.—Maro C. Chapman, who is secretary and 
treas..cr of the Manchester Light and Power Company, has ac- 
quir.. ‘he large holdings of N. T. Pulsifer in that company. 

s*.~ LAKE CITY, UTAH—The Payson city electric light plant 
is 1 -ompleted. It is equipped with a 125-horse-power engine, 
with eighty-horse-power boilers and a 100-kilowatt dynamo. 

NT HOLLY, PA.—At the regular meeting of the Mount 
Ho! vn council the bid for lighting the town from the company 
form : utilize the water power at Boiling Springs was accepted. 

I ‘TEMINE, LA.—The electric light plant, which has been in 
the of construction here some months, has been completed. 
The ‘yemine Blectric Light and Power Company has the fran- 
chis 

\ GO, KAN.—The city of Wamego has installed an electric 
ligh it. There are nineteen street arc lights and eighteen street 
inca ents. The city starts with customers for 1,200 incandes- 
cent tS. : 

N ESVILLE, IND.—Capitalists of Peru have obtained a fran- 
chiss an electric light plant at Arcadia, and the same plant 
will tilized in providing electric light for the streets of Atlanta, 
thre les distant. 

M {ANICSBURG, PA.—Mechanicsburg has entered into a ten- 
year tract with the United Electric Campany for an all-night 
serv t $60 for each 1,600-candle-power arc light and $16 for each 
thir! o-candle-power light. 

A NY, N. Y.—The state lighting commission has granted 
the 2 vation of the Palmyra Gas and Electric Company for con- 
sent ssue bonds to the amount. of $40,000 to the Ithaca Trust 
Com} *, of Ithaca, N. Y., as trustee. 

SA <TA CRUZ, CAL.—The Santa Cruz Electric Light and Power 
Com)’ ¥, which furnishes lights, both electric and gas, to Santa 
Cruz is been sold to John Martin and E. P. Lowe, of San 
Fran o, representing the Bay Counties Power Company. 


Oo} 
to grvnt a privilege on the Niagara river. 
Cana 


\WA, ONT.—The minister of public works has been asked 
The applicant is the 


no Niagara Power Company, which desires to suspend a 
wire (‘om Fort Erie on the Ontario side to Buffalo, N. Y. The 
compucy has also applied to the war department at Washington, 
whic’: has power on the American side over waterways similar to 
that the public works department in Canada. 

fF... ERSON, N. J.—The board of aldermen, with one member 
diss. ing, killed the proposed city lighting franchises of the Pater- 
son cctric Light, Heat and Power Company, which offered $3,000 
ay to the municipality and a reduction of fifteen per cent from 
pre prices. The aldermen had already passed a resolution to 
pre} -e a bill allowing Paterson to construct its own lighting 
plai 


S PAUL, MINN.—The council, at an adjourned meeting, 
awa’ ‘ed the 1906 incandescent street-lighting contract to the pres- 


ent -itractors, the Patterson Street Lighting Company, of St. Paul 
anc .'inneapolis. The price per lamp is to be $12.25, a reduction 
of $1 {5 under the contract of this year and fifty-nine cents under 
the ‘vious bid of the company submitted in answer to the first 
adve:isement. 

\'t SKEGON, MICH.—At a meeting of the common council the 
ame: iment asked for by the Muskegon Traction and Lighting Com- 
pan’ was unanimously passed with the concessions granted, which 
weirs demanded by the citizens’ committee and several aldermen. 
The.» concessions mean to the city a saving of $20,000 yearly, due to 
a tw onty-two and one-half per cent reduction in the price of illumi- 
natii = gas and a twenty per cent reduction in the price of electric 
Currcat. 
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TERRE HAUTE, IND.—The remonstrance against the city in- 
stalling an electric lighting plant has been presented to the board ° 
of public works by a committee of prominent citizens. The re- 
monstrance was signed by 150 well-known names, each of the banks 
being represented and many large business enterprises. One of the 
grounds cited by the remonstrators was that there is no infor- 
mation as to the cost of the plant. Another objection was that 
there is doubt if the city’s debt limit will permit the investment. 
The board says the city now has a margin of more than enough, 
and that after January 1 the margin will be $200,000. The opponents 
say the cost of the plant will be $200,000 or more. The city admin- 
istration is to go ahead with the enterprise, despite the remonstrance. 


LOCKPORT, N. Y.—It is stated that the Niagara, Lockport & 
Ontario Power Company has contracted to sell all of the electric 
power that it will be able to deliver over one transmission line, 
and will in the spring construct a second line of poles from the 
Niagara frontier to Rochester and possibly to Syracuse. At pres- 
ent two sets of towers extend along the private right of way of the 
company from Niagara Falls to Raymond hill, six miles south of 
Lockport in the town of Royalton. One set of towers continues 
from Raymond hill to Rochester, while the other branches off 
to the south and will meet the West Shore at Akron. The line 
will also extend to Batavia, where it is said the power company 
has large contracts. 


ROCHESTER, N. Y.—The Eastern Monroe Electric Light and 
Gas Company is installing new machinery and developing its water 
power on Irondequoit creek, in preparation for fulfilling its contract 
to light the village of Brighton, now the Twenty-first ward, after 
January 1 next. This company’s plant is several years old and 
has been worked to its capacity in meeting the demands of Des- 
patch, Penfield and business concerns. On November 25, 1904, 
the village trustees of Brighton granted a franchise to William 
H. Rowerdink for electric or gas lighting throughout the village, 
with privileges for crossing the streets, laying pipes or conduits. 
The franchise was granted to Mr. Rowerdink in the name of the 
Suburban Gas and Electric Company, but he assigned his interest 
to the Eastern Monroe Electric Light and Gas Company, practically 
the same organization as the first named, under a new title. 


ELKTON, MD.—One of the most important industrial develop- 
ments in Cecil county has been made by William T. Warburton, of 
Elkton, president of the Second National Bank. Early in the year 
he purchased the flour mills and water power known as Gilpin’s 
falls, near Bayview. He thus secured control of the falls and 
in connection therewith the construction of a hydraulic electric 
plant is now about completed and will be ready for operation within 
a short time. Pole lines have been completed from the falls to 
Elkton, by way of Pleasant Hil], Leeds and Childs station, on the 
Baltimore & Ohio Railroad, and from the falls to North East by 
way of Leslie and Bayview. Elkton and North East will be lighted 
by power from the falls. A substation has been erected in Elkton. 
The lines will be extended and all the principal towns in Cecil 
county furnished with light and power. The head is 130 feet; a 
steel flume, forty-two inches in diameter and 1,120 feet in length, 
conveys the water from the dam and delivers it to the wheels. The 
flume is supported by abutments of heavy masonry located sixteen 
feet apart. 


SYRACUSE, N. Y.—The Niagara, Lockport & Ontario Power Com- 
pany has started the construction of its transmission line in Onon- 
daga county. Towers to carry the cables have been erected on 
either side of Jordan and the work is extending toward Syracuse 
and Rochester. At another point west towers have also been erected. 
The construction toward Syracuse has gone along as far as Warner. 
Civil engineers in the employ of the company are surveying a strip 
of land about two hundred feet wide, from the Monroe county line 
through Wayne county to the Cayuga county line, upon which it 
will erect its towers which will support the cables conveying 
electricity from Niagara Falls to Syracuse. This power line will 
not, as has been stated, follow the line of the West Shore Rail- 
road and on its property, but will run upon private property 
very largely, because of the sharp curves in the railroad. For 
this reason the attorneys of the Niagara, Lockport & Ontario Power 
Company have been securing franchises from town boards, enabling 
the company to cross each and every lane, alley, road and highway 
in the respective towns. 
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ELECTRIC RAILWAYS. 


ORISKANY FALLS, N. Y.—The board of trustees of Oriskany 
Falls has granted a franchise to T. F. McBride as trustee for the 
promoters of the Oriskany Valley Electric Railway Company. 


UTICA, N. Y.—The first section of the West Shore Railroad to 
be used by trolley cars has been opened for business. The line 
has been electrified for a distance of about three miles between 
Utica and Little Falls. 


YORK, PA.—The Lewisberry & Strinestown Electric Railway 
Company has filed papers for an extension of its lines from Strines- 
town to York, a distance of about eighteen miles. Two entrances 
into York are proposed. 


MADISON, N. Y.—A franchise to construct a street railway on 
certain portions of the highways of Madison was granted at a meet- 
ing of the-residents of the village. The application was made by 
Thomas F. McBride as trustee for the promoters. 


ANACORTES, WASH.—The preliminary survey has been com- 
pleted and the proposed electric railway line from Marblemount, on 
the upper Skagit river, to the Doubtful lake group of mines, a 
distance of twenty-five miles, will be pushed to completion. 


NORFOLK, VA.—The property of the Hampton Roads Railway 
and Electric Company, of Newport News, Va., which was recently 
sold under foreclosure and transferred to the Hampton Roads 
Traction Company, has been in turn transferred to the Newport 
News & Old Point Railway Company. 


BLUFFTON, IND.—Capitalists interested in the Marion, Bluff- 
ton & Eastern interurban are having surveyed a line between Bluff- 
ton, Ind., and Celina, Ohio, through Vera Cruz, Linn Grove and 
Geneva, and will also run a line from Bluffton to Van Wert, Ohio, 
via Decatur, Ind., and Ohio City, Ohio. 


MARION, IND.—The deal of the Indiana Union Traction Com- 
pany to purchase the Indiana Northern Traction Company’s line 
from Marion to Wabash has been closed. By the purchase the 
Indiana Union Traction Company adds eighteen miles of track 
to its system. It has been operating 270 miles. 


POTTSVILLE, PA.—A syndicate of Schuylkill county capital- 
ists is being formed to build a trolley line between Pottsville, 
Minersville, Lytle, Forestville and intervening points, to connect 
with the traction lines into Scranton. The road will furnish 
through trolley connections between Philadelphia and Mauch 
Chunk. 


BURLINGTON, VT.—Capitalists interested in electric railways 
will petition the Vermont legislature for a charter for the Cham- 
plain Valley Electric Road Company. The route is through Bur- 
lington, Shelburne, Charlotte, Ferrisburg, Vergennes, Panton, Addi- 
son, Bridgeport, Shoreham and Orwell, with an ultimate outlet at 
Rutland. 


PERU, IND.—The Winona Traction Company has abandoned 
the route from Warsaw to Akron via Mentone for its line between 
Peru and Warsaw. The line will be built paralleling the Big Four 
railroad from Warsaw to Silver Lake and thence to Akron. The 
company expects to have the line builty-between Peru and Warsaw 
by the first of next July. 


RICHMOND, VA.—Phiilips & Alport and H. H. George, Jr., 
have been awarded the contracts for grading and preparation for 
track-laying of the Richmond-Ashland division of the Richmond 
& Chesapeake Bay Railway. The work is to start as soon as the 
two firms can get their camps on the ground. The contracts call 
for the completion of the road by early summer. 


BOSTON, MASS.—At the annual meeting of the Boston & Wor- 
cester Electric Companies President Shaw reported that for the 
year ended September 20 the earnings show an increase of $53,882, 
or over thirteen per cent. The property has earned four per cent 
on the preferred shares outstanding, after allowing liberal charges 
for the taking care of its track, roadway and equipment. 


LATROBE, PA.—The franchises, property, interests and good 
will of the Latrobe Street Railway Company and its subsidiary, 
the Latrobe Electric Light Company, have been taken over by the 
West Penn Railway Company, the Latrobe stockholders retiring 
from all active interest in the property. The Latrobe officers— 
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John B. Anderson, president, and Joseph C. Head, secretary—haye 
retired. 


MOUNT STERLING, KY.—The Montgomery County Fiscal 
Court has granted a franchise to Younger Alexander, of Lexington 
for a new electric interurban line twenty miles in length to cost 
$500,000, from Paris to North Middletown and Mount Sterling. Ago. 
ciated in the enterprise are J. M. Bigstaff and M. O. Cockrell, 
Mount Sterling; Henry A. Power, Paris; John T. Collins ang W. 
A. Thomason, of North Middletown. 


ROCHESTER, N. Y.—It is probable that work on the proposed 
Rochester, Scottsville & Caledonia trolley road will be berun next 
spring, or as soon thereafter as the necessary consen! can be 
obtained from the state railroad commission. Permission has been 
given the company by the town of Brighton to construct, maintain 
and operate a trolley railroad over and across certain 
that town. 
be secured. 


Streets in 
It was the last of the town and village franchises to 


KOKOMO, IND.—It is believed that the Kokomo, Marion ¢ 
Western traction line will be extended next year from Kokomo to 
Burlington, fifteen miles west. The officials of the traciion com. 
pany have received from Burlington an offer to pledge payment 
of a subsidy of $40,000 for the proposed extension. Many farmers 
in the western part of Howard county and the eastern part of 
Carroll county already have indicated their willingnes: 
land for a right of way. 


CHARLEROI, PA.—S. L. Tone, vice-president of the ‘ittsburg 
Railways Company, has completed paying for the rights of way on 
which the Pittsburg & Charleroi street railway line will be 
extended to Roscoe. The Pittsburg Railways Company has bought 
the entire stock, rights of way and other property of ihe Allen- 
port & Roscoe Street Railway Company. An aggregate price of 
$25,000 was paid out to farmers in the Allenport region. It is 
expected that cars will run from Pittsburg to Roscoe next spring. 


to give 


INDIANAPOLIS, IND.—The Indianapolis & Frankfort Trac- 
tion Company has been organized to build an interurban line from 
Carmel to Frankfort via Westfield, Hortonville, Sheridan, ‘erhune, 


Kirklin and Cyclone, and from Sheridan to Frankfort vi: Kemp- 
ton, Tipton county. The directors of the company are { sank E. 
Gavin, Theodore P. Davis and Albert C. Pearson. Members of the 
company announced that they will begin the work of obtaining 
rights of way at once and will start actual work on the ‘wo lines 
in the spring. 


WAREHOUSE POINT, CT.—The street railway line which the 
Rockville, Broad Brook & East Windsor Street Railway Company 
is constructing from Warehouse Point to Rockville has been com- 
pleted to Broad Brook, and the section has been opened io public 
travel. The remainder of the road is now approaching completion 
and the entire line wiil be in operation before the end of (le year. 
The road is controlled by the Hartford & Springfield Stroct Rail- 
way Company, and power is furnished from the latter cumpany’s 
plant at Warehouse Point. 


NEW HAVEN, CT.—An official statement of the Co:necticut 
Railway and Lighting Company, which owns about 175 ‘niles of 
troiley tracks in the state and has many constituent companies, 
shows gross earnings during the last ten months of $1,88.,366 as 
compared with earnings last year of $1,683,776 during the corre 
sponding time, a gain for the ten months this year of $198,590. Of 
the gross earnings this year $1,294,979 came from the rolleys, 
$328,977 from the electric light and power companies, and $258,410 
from the gas companies owned by the corporation. 


CANON CITY, COL.—Negotiations between the Canes City 
Merchants’ Association and Frank S. Granger, of San Jo:e, Cal, 
for an electric railway system connecting Canon City with I orence, 
seven miles distant, as well as its immediate suburbs, have re 
sulted in the signing of a contract between an executive co: imittee 
of seven citizens on the part of the city and Mr. Granger, :: which 
it is agreed to pay Mr. Granger a bonus of $25,000 for the © istalla- 
tion of between sixteen and seventeen miles of road. Mr. “ranger 
expects to begin work as soon as the necessary franchises can be 
obtained and other preliminaries settled. 


BROOKLYN, N. Y.—The Belmont syndicate and the Lone Island 
Railroad Company have jointly become owners of the trolley line 
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which runs from Queens, L. I., through Jamaica to Far Rockaway. 
The property was purchased to extend the street electric system in 
; and Nassau counties controlled by the two interests. The 


ta e has about fifteen miles of track and is said to be a profit- 
able line. It owns valuable franchises besides its own power-house 
and electrical equipment. The Belmont syndicate and the Long 
Island Railroad have a franchise for a trolley line on the Jericho 
turnp’e, and it is reported that they are getting ready to build 
the road. They own all the trolley lines in Nassau county. 

iE THLEHEM, PA.—At a general meeting of the stockholders 
of tic several companies interested, it was decided to merge the 
follow >= trolley roads into one company: Bethlehem & Bath Street 
Rail Company, Nazareth & Bath Street Railway Company, 
Bethic.cm & Siegfried Street Railway Company, Cement Belt Street 
Railvcy Company, Alliance, Bath & Nazareth Street Railway 
Comp -y, Alliance & Bath Street Railway, Township Line Street 
Rail Company, Allen Street Railway Company. The main office 
of t aw concern will be located in Bethlehem. The lines con- 
cer! a the deal belong to Howard Mutchler, of Easton, and 


ne ver, of Bethlehem. 


PERSONAL MENTION. 
ALFRED M. BETTY, of Knoxville, Tenn., who has been 


ma for the Postal Telegraph-Cable Company at Knoxville, 
has ; appointed manager of the Postal company’s Atlanta (Ga.) 
offic » sueceed J. E. Schofield, resigned. 

J. A. TRAWICK has resigned after five and one-half years 
of ice as general manager of the Little Rock (Ark.) Railway 
and etrie Company. Mr. Trawick is succeeded by Mr. O. C. 
Sin , who comes from Birmingham, Ala. 

‘SIDENT F. P. FISH, of the American Telephone and Tele- 
gr: ‘ompany, will make a trip to the Pacific coast for the inspec- 
tio: * telephone companies in the West. It is expected that 
Mr h will be absent about three weeks. 

A. W. LEONARD, the retiring general manager of the 
Ho ‘on County (Mich.) Electric Light Company and the Hough- 
ton unty Street Railway Company, was presented before his 
de} re with a gold watch and chain by the employés of the two 
com onies. Mr. Leonard is to take a position as general manager 
of Minneapolis (Minn.) Electric Light Company, succeeding 
Mr M. Robertson. 

2OFESSOR N. MONROE HOPKINS has been appointed chief 
eli ical engineer of the Bureau of Docks and Yards, Navy Depart- 
meni, Washington, D. C. The office is a new one which has become 
ne ary by reason of the extending use of electricity in the navy 
ya and stations. Professor Hopkins is a graduate of the George 
Wasiington University, where for several years he has held the 


cha.r of electrochemistry. 


'R. GASTON HARBISON, Buffalo, N. Y., has initiated a strik- 
ins method of directing the attention of business managers to the 
wees which he is prepared to do. Mr. Harbison is an advertising 
n ger of undoubted ability. In a circular, which he is giving 
1a er broadcast distribution, he makes a bold statement concern- 
ins, the qualities which he offers, and makes a bid for an oppor- 
tunity on a high-grade basis. 


IR. HENRY C. EBERT, who for fifteen years was associated 
w.'h the Westinghouse Electric and Manufacturing Company, Pitts- 
| , Pa., was the guest of honor at a banquet at the Hotel Schenley, 

sburg, on the evening of December 17. Mr. Ebert goes to Cin- 

ati, Ohio, to become president of the Cincinnati Car Company. 

Walter M. McFarland acted as toastmaster, and during the 

ning Mr. Ebert was presented with a bronze lamp. 


’EW MANUFACTURING AND CONSTRUCTING COMPANIES. 


DES MOINES, I0OWA—The National Electric Manufacturing 
ipany has been incorporated by L. E. Heifner and others, with 
capital of $10,000. 


ALBANY, N. Y.—The Telegraph Signal Company, of Rochester, 
s filed a certificate of incorporation with the secretary of state. 
The capital is to be $1,000,000, in ten thousand shares, half pre- 
tvred and half common stock. The directors are James G. Halleran 
q 


a d John McGarvey, of Rochester; Menzo J. Stover and Henry 
Filings, of Morton, and Othello A, Huff, of Kent, N. Y. 
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ELECTRICAL SECURITIES. 

The rather extensive bank failure in Chicago in the early part 
of last week, the continued high standard of money of every 
description, and the natural conservatism of many banking institu- 
tions, have been unable to check the bull campaign, which has now 
been having things its own way for several weeks in the stock 
market. The new disturbing Russian developments, with increased 
violence during the strikes and riots, acted as a temporary check 
because of the foreign uncertainty, but even the extraordinary 
casualties in this direction have not abated the feeling of buoyancy 
which is evidenced in every financial centre in this country. It 
is expected that the first of the year settlements will be the largest 
on record, involving a further strain on money resources. The 
Interborough-Metropolitan traction deal is expected to bring about 
the usual bracing effect upon the other traction interests. Many 
people now look for the Belmont interests to absorb the Brooklyn 
Rapid Transit properties, forming a practical transportation 
monopoly. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 23. 


New York: Closing. 
; Brooklyn Napid Trangit... ...c0ccscccaccees 89% 
: COMBOMNGAIOR (GAB an 0.3 oo eee cccsccsosces 179 
' COMCRRE ICOUNG oe ic ess ried etceeeasnwase 176% 
Interborough Rapid Transit................ 23614 
Keinas County Bicctrie: .. <6ccccccccencscacce 200 
Manhattan Milovated. ......«.....csesceccccecs 163 
Metropolitan Street Railway................ 127% 
New York & New Jersey Telephone....... 156 
Westinghouse Manufacturing Company...... 190 


The regular quarterly dividend of 154 per cent will be paid on 
Metropolitan Street Railway Stock January 15. Books closed 
December 26 and will reopen January 16. 

Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 214 per cent on 
the preferred, assenting and non-assenting stocks. Books will 
remain closed from December 26 to January 11. 


Boston: Closing. 
American Telephone and Telegraph......... 13844 

Edison Electric Illuminating............... 240 

§ Massachusetts Electric.............ceeeeee- 58 
New England Telephone.................26. 131% 


Western Telephone and Telegraph preferred. 91 

At the annual meeting of the Massachusetts Electric Companies, 
Richard Olney, Charles E. Cotting, Eugene N. Foss, Percy Parker 
and Charles Francis Adams, 2d, were reelected trustees for the 
three years next ensuing. 

Directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 114 per cent and an 
extra dividend of *4 per cent. This is the usual rate that is declared 
in June and December, while 114 per cent is usually declared in March 
and September. Coupons from the 4 per cent collateral trust bonds 
of the company, by their terms payable on January 1, 1906, at the 
office of the treasurer in New York, will be paid by the Manhattan 
Trust Company, 20 Wall street. The instrument statement for the 
month of November is as follows: gross output, 183,470; returned, 
49,075; net output, 134,395, as compared with 63,988 for November, 
1904. Since December 31, 1904, the net output has been 1,111,242, 
and the total now outstanding is 5,591,811. 


Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common........... 801% 
Electric Storage Battery preferred.......... 80% 
PSGOl pea BUIGOENIO[. « 66.c cic écscecnescaws 836 
Philadelphia Rapid Transit................. 30% 
United Gas Improvement................... 94% 


The directors of the Electric Storage Battery Company have 
declared the regular quarterly dividends of 1% per cent on the 
preferred and common stocks. 


Chicago: Closing. 
CCH ate TOGO ao ac cn ee wade ciaicnaces 138 
SG eae ee 160 
Metropolitan Elevated preferred............ 691% 
National Carbon common................... 8044 
National Carbon preferred.................. 11544 
Union Traction common. ..........ccccccecs 12% 
Union Traction preferred... ......cccccccces 40 


The directors of the National Carbon Company have declared a 
semi-annual dividend of 2 per cent on the common stock, payable 
January 15. Books close January 5 and reopen January 16. This 
is an increase of one-half of 1 per cent. The June dividend having 
been 1% per cent, 
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THE STANDARD ROLLER BEARING COMPANY, Philadel- 
phia, Pa., has started the erection of a brass and iron foundry 
sixty feet by 125 feet, two stories high. The company’s crucible 
steel-casting plant was started up last week, this being a building 
sixty feet by ninety-five feet. 


THE CLARY-JEMISON COMPANY, First National Bank Build- 
ing, Birmingham, Ala., manufacturers’ agent, is among the first 
to issue calendars for 1906 with a beautiful lithograph mounted 
upon a large cream mat. The subject is by A. Asti, and the work 
is more than ordinarily good. 


THE DrEVEAU TELEPHONE MANUFACTURING COMPANY, 
New York city, will be pleased to send a copy of the “DeVeau 
Diamond,” which is published occasionally by this company. This 
little publication contains a number of short sketches relative to 
the advantages of the DeVeau telephone apparatus. 


THE FARR TELEPHONE AND CONSTRUCTION SUPPLY 
COMPANY, 118 and 120 West Jackson Boulevard, Chicago, IIl., 
has ready for distribution catalogue No. 18 for 1906. The com- 
pany carries a large stock of telephones, line supplies, linemen’s 
tools, batteries and battery supplies, and is prepared to fill orders 
promptly. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has issued 
bulletin No. 7, 1906, descriptive and illustrative of Doble tangential 
water wheels, Doble patented needle-regulating nozzles, Doble 
patented ellipsoidal buckets, Doble patented high-speed, ring-oiling 
bearings. The text is very illuminating and complete, and the 
book is well illustrated. 


F. M. HICKS & COMPANY, Fisher Building, Chicago, IIl., is 
distributing a paper-weight in the shape of a miniature locomotive 
to its customers and friends. In our issue of December 9 this 
matter was referred to. The souvenir, however, is not for gen- 
eral distribution, but is exclusively for the company’s clients 
among the railroad men. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
issued bulletin No. 1046, describing Bullock multipolar motors and 
generators. The book is handsomely printed, and in addition to 
a number of views of typical installations and adaptations, a de- 
tailed description of these machines is given, supplemented by 
views of the various parts. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has prepared a series of new bulletins which are 
to be inserted in the perpetual catalogue, taking the place of others 
which have become obsolete through changes of some sort or other. 
These bulletins give the dimensions and illustrations of the appa- 
ratus, together with a brief description. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, is distributing a large mailing card which 
is made up of a combination of the illustrations which have been 
used in its advertising for the past several months. On the reverse 
side there is a brief argument detailing the principal features of 
construction of the “Faraday” skeleton bell. 


THE DIEHL MANUFACTURING COMPANY, Elizabethport, 
N. J., has recently completed an installation of a plant in a veneer 
mill at Cairo, Ill., consisting of two 250-kilowatt generators, engine 
type, 250 volts, 150 revolutions per minute; one 200-horse-power, 
three 125-horse-power, one seventy-five-horse-power, one thirty- 
horse-power and one fifteen-horse-power motors. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., announces 
that it has made arrangements for the southwestern agency for 
one of the largest and oldest manufacturers of telephone cable, 
and is prepared to quote prices on any quantity of cable to meet 
any desired specifications. The company is also prepared to make 
immediate deliveries from large stock which it will carry in St. 
Louis. 


ELECTRICAL REVIEW 





Vol. 4%—No, Q7 


THE WIRE AND. TELEPHONE COMPANY OF Am ERICA, 
Rome, N. Y., announces that at a meeting of the board of directors 
on December 8, 1905, the following changes were made: J. $ Dyett, 
of Rome, N. Y., was elected president, to succeed C. F. M. Niles, of 
Toledo, Ohio; Oliver Shiras, of Rome, N. Y., was elected vii; -Dresi- 
dent, to succeed Mr. Dyett; and S. H. Pell, of the firm of Pel ¢ 
Company, New York city, was elected a director. 


THE NORTHERN ELECTRICAL MANUFACTURING com. 
PANY, Madison, Wis., will be pleased to send bulletin No. 22, des. 
criptive of equipment for crane and hoisting work. The » »x-type 
motor, which the Northern company has developed, is part cularly 


adaptable for this class of service. The motors are bui'!: with 
heavy armature shafts and liberal bearings. They may ' made 
enclosed and dustproof, and are adapted for situations wh+> they 
will have to withstand exposure. 

THE ELECTRICAL TESTING LABORATORIES, EF -itieth 
street and East End avenue, New York city, announ: that 
Mr. E. M. Farmer is now at the Westinghouse works at Ea: Pitts. 
burg, Pa., conducting acceptance tests on a large order elec- 
trical apparatus, including two 1,500-kilowatt generator nine 
1,000-kilowatt transformers and rotary converters, smalle: ‘rans. 
formers, etc., for the Grand Rapids-Muskegon Water-Pow Blec- 


tric Company, of Grand Rapids, Mich. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicas: Ill 
announces that it has been awarded the gold medal at th 


Liege, 
Exposition, covering pneumatic tools and appliances; the 
silver medal for the “Franklin” air-compressors. The gold vedal 
was the highest award for pneumatic tools and appliance The 
company regards this as a further evidence of the complete: ss of 
its line, and announces that it has always received the '. zhest 
honors since its first exhibit was made at the Cotton States “xpo- 


sition at Atlanta, Ga., 1895. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohi: an- 
nounces that it brought suit before Judge Kohlsaat in Ch «ago, 
Ill., with the result that on December 12 an injunction was ‘ssued 


against the Columbia Dry Battery Company and the Vim Con:pany, 


both of Chicago, forbidding them from offering for sale an. dry 
batteries not made by the National Carbon Company, to wh':h is 
applied the word “Columbia” or the words “Columbia Dry B» ‘tery 


Company.” The effect of this injunction is to confirm the Na‘ ional 
Carbon Company in the possession of the trade-mark “Columbia.” 


THE CHICAGO PNEUMATIC TOOL COMPANY, Fisher ‘uild- 
ing, Chicago, Ill., has ready for distribution its catalogue No 17. 
This catalogue covers the entire line of pneumatic tools and ppli- 
ances, together with a complete price list of repair parts en‘: ring 
into all the tools in general use, including the “Boyer” and 
“Keller” products. This handsome catalogue, containing 192 p ges, 
six inches by nine inches, very clearly illustrates the grow! : of 
the pneumatic tool business of this company, when a compa’ son 
is made with the first advertising literature which it issued e! ven 
years ago. This consisted of a small sixteen-page folder for em: los 
ing in the regular six-by-three and one-quarter-inch envelope. 


M. W. DUNTON & COMPANY, 65 Atlantic avenue, Provid« ice, 
R. I., is offering a “Little Beauty” pocket blow-torch as a prem ‘1m 
for the return of fifty covers from its two-ounce decorated bh: <es 
of “Nokorode.” ‘“Nokorode” is a soldering paste which has on 
produced particularly for the electrical trade in general. G eat 
care has been exercised to make it a non-corrosive soldering © ix, 
which can be used safely on the most delicate electrical ins ru- 
ments and connections. The company states that it has a nun er 
of incandescent lamp manufacturers, telephone builders and mai ‘rs 
of other electrical appliances who are using it exclusively. ne 
company reports that it has experienced a very gratifying incr: se 
in its business during the past year. The blow-torch is thoroug ly 
nickel-plated, six inches high and two and seven-eighths inc es 
around. There is a screw-cap, so that the alcohol can not ev? :0- 
rate. The apparatus is thoroughly practicab:e, and is well wo th 


an effort to secure, 
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GL ASS CO PARIS EXPOSI- WORLD’S FAIR ELECTRIC 
a TION MEDAL MEDAL 

PITTSBURG NEWYORK CHICAGO FOR RUBBER FOR RUBBER APPLIANCE 

Masufactarers of INSULATION INSULATION COMPANY 
TRADE MARK 
ae caren Se yal Teen ee elason TAP, CNet CHICAGO 
P 0! ~™M APE, 
a a oe | Sole Manufactarery OTMERPROOF WIRES. Write for Prices 134-140 W. JACKSON BLVD. 
exclosed arc systems THE OKONITE Be Ltd., 253 Broadway, New York Sy ELECTRICAL SUPPLIES, Ym 
, SPECIALISTS ON METERS, 
GATALSGUES SENT ON REQUEST OF CLEVELAND TRANSFORMERS, LAMPS, ETC, i 











COMMUTATORS-NOTHINC ELSE 


THE HOMER COMMUTATOR CoO. 


CLEVELAND, O., U.S.A he 


(LICENSED ) 














Incandescent Lamps 


New York & Ohio Company 
402 North ave., Warren, Ohio 








THE BRISTOL CO. 
WATERBURY, CT. 

Recording Voltmetets 

Recording Amperemeters 


aap The National Conduit "MRE COPPER WIRE AND CABLE 
PAY FOR THEMSELVES and Cable Company) Piren insuaTeo castes 


SEND FOR CATALOGUE See Tel Tel h, Electric 
- Executive Offices ——_—_—_—_ "light and Power 


41 Park Row, - NEWVORK,N.Y.| FIRE AND WEATHERPROOF WIRE 









































INDIANA RUBBER AND INSULATED WIRE CO. 


> @ 
MANUFACTURERS OF INTERIOR > 
PARAVIRES AND CABLES nn "and inside Use AMERICAN CIRCULAR LOH Co. 


TELEPHONE, TELEGRAPH AND FIRE ALARM CABLES 


WIRES AND CABLES. 


NATIONAL INDIA RUBBER CO. 


Factory and General Offices: 

































BRISTOL, R. |. All Wires Are Tested at Factory ' JONESBORO, IND. NEW YORK. CHICAGO, SAN FRANCISCO. 
a e e 
\uiée American Electrical Works || STUART-HOWLAND CO. 
ao BARE and INSULATED Largest Line of RAILWAY, TELEPHONE 
ELECTRIC WIRE # # and LIGHTING SUPPLIES in New England 
Malm Office and Factories - Phillipsdale, R. 1. 4-5 WINTROP nen — DEVONSHIRE ST. 














GOODS in stock, WRITE US. ‘We will attend to your wants SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 Liberty St., N. Y. Branches: Chicago,192 Desplaines St.; BOSTON, 7 Otis St.; SAN FRANCISCO, 658 Mission St. 





























Warren Electric and SHEET OR WIRE 
Specialty Company Sepa 
CROSELMIRE & ACKOR CO. 
emeennn aie Malpe < Factory and Main Office: 42 Walnu: St., Newark, N.J. New York Office: 10 E. 23d St. 
LICENSED 
INCANDESCENT i “ 
L 
AMPS...... Bishop Wires and Cables 

WARREN, OHIO, U.S.A. Meeting the most trying conditions a specialty CABLES 











All kinds of FLEXIBLE CABLE. For Con. Aerial Submarine 
trolling, for Electric Lights, and for Flameproot 
Annunciators in ELEVATORS i bene Sate 


sroues Attention ¢ - 
Special Requirenas == 
en 









Yi Re} 


THE ONY SUCCESSFUL TULLE RTL EL 


mii oro Soot | BISHOP GUTTA-PERCHA COMPANY | || fii SHOT LECRIGAL@ 


CON ca ; 422-426 EAST 251M ST., NEW YORK LO STATE STREET BOSTON 





Also for Theatre and other trying work 
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LINCOEN 


was right when he said 























‘‘*A man can not be too care- 
ful about forming new habits 
after he is thirty years of age. 
Most men have all the habits 
they can afford at that age. 
It is the part of wisdom after 
that time to get rid of habits 
and form principles.’’ 
















It is all very well to experiment with electrical fans for a certain length of time, 
but you will soon come to the conclusion that it is the best policy to place your 


money on certainties. 
You will find it best to buy fans of established reputation and record for all 


round usefulness. 
















WHEN YOU BUY 


Colonial Fans 


you buy our experience with the trouble and experimenting left out. When the 
weeks come and go and no one ‘registers a kick” against this or that point about 
COLONIAL FANS, we conclude that the ‘‘COLONIAL” comes very close 
to being “JUST EXACTLY RIGHT.” If it wasn’t, we'd hear about it quick. 

In the place of adverse comment, we get nothing but words of commendation, and 
it would seem as tho’ the fact that others are so well pleased will serve to influence you 
toward an investigation of what we naturally think is the best fan made, and we shall 
be pleased to have your inquiries and to afford full details. 

They are made in a variety of desk, bracket and ceiling types. Made in all 
finishes—and all first quality as to workmanship and materials. 






















THE COLONIAL FAN Warren, Ohio 
AND MOTOR COMPANY wu. _ sS. A. 


¢ 
Direct-Current Power Motors and Generators; motor-generator charging sets for telephone and automobile 
use; rotary converters for telephone ringers and X-ray apparatus 
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RECOGNIZED 
ALL KINDS OF By All Unbiased Meter Experts to Be the Most 


Reliable Direct-Current Wattmeter in the World 





Write for our New Catalog of 


DESK, CEILING and WALL FANS 


Also ask for Bulletins on 


GENERATORS, MOTORS, ARC LAMPS 
TRANSFORMERS and ELECTRICAL MACHINERY 


The Wesco Supply Co. 


FT. WORTH, TEXAS ST. LOUIS, MO. 





DUNCAN ELECTRIC MFG. CO., Lafayette, Ind., U.S.A. 

















4 DON’T OVERLOOK THE FACT THAT WE ARE THE a 
PIONEERS IN THE ENCLOSED FUSE: INDUSTRY 


When You 66 yy 
Really Want | & 
The Best 

60-Ampere 250-Volt Cutout. Nat. Elec. Code Standard. 


D & W FUSE COMPANY, pProvibDENce, R. |. 


A. HALL BERRY, New York Representative, pe Warren St. 
—-AGENCIES— 
BOSTON—Pettingell-Andrews Co. NEW YORK—Western Electric Co. CHICAGO—Central Electric Co. ST. PAUL—American Electric Co. 


PHIL.ADELPHIA—Western Electric Co. PITTSBURG—Western Electric Co. KANSAS CITY—Western Electric Co. SAN FRANCISCO—California Electrical 
ST. LOUIS—Western Electric Co. CINCINNATI-—Standard Electric Co. DENVER—Western Electric Co. Works 


COMPLETE Railway Line and Regulating, 
STORACE Isolated and Train Lighting, 
BATTERY Central Lighting and Power, 
PLANTS Electric Vehicle and Telephone 
GOULD COUNTER E-M-F BOOSTER SYSTEMS 


SALES OFFICES 


New York: | West 34th Street Boston: 89 State Street 
Chicago: The “‘ROOKERY” San Francisco: Century Electric Co. 


WORKS: DEPEW, N. Y. 
Bulietines sn 





200- Ampere 600-Volt Cutout. Nat. Elec. Code Standard 
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IF YOU WANT 


A Battery that's properly made 

Zs An equipment that's properly designed 
 BJJUR Work that’s properly executed 
_“HIGH-DUTY” WE FURNISH IT 


General Storage Battery Company 
42 BROADWAY NEW YORK 














Pen-Dar Iietal Locker 


S an up-to-date ALL-STEEL Clothes 

Locker, having open-mesh bottom, door 
and divisions, with steel angle frame. 
Each locker is fitted with one shelf, 
brass number - plate and three nickel- 
plated coat-hooks. Our new three-point 
locking device secures the door at top, 
centre and bottom with a single turn of 
the lever handle. Finely finished in black, 
tuscan red or olive green enamel. 


Perfectly Ventilated erm-Proof A Time-Saver 








THERE IS ONLY ONE ALL-STEEL LOCKER 
AND WE MAKE IT 


Write for Catalogue and Prices 








Edward Darby § Sons Co., tne. 


221 Arch Street, - PHILADELPHIA, PA., U.S. A. 














National Battery Company 


“Unit Arcumulator” 


General Offices PATENT ALLOWED JANUARY 11, 1905 pining 
NEW YORK 


Laboratory CHICAGO 
and Works BOSTON 








BUFFALO, N. Y. €lertrirc Storage Batteries PROVIDENCE 
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or 





MANUFACTURER OF THE 


ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 


‘Chloride Accumulator” 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Telephone, Train Lighting, etc., 


etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 





PRIGADELERIA see Ave. & _ St. 
New YORE Bosto CuHIca’ 
100 Broadway 60 State st. Marquette to Bldg. WainwHght ht Bldg. 








Peg von 


CANADA: 
Canadian Gen. Elec 
Co., Ltd., Toronto 


Havana, CUBA: 
AN FRANCISCO: CLEVELAND: G. F. Greenwood, Mgr. 
Samiaito Bidg. * Citizens’ Bldg. 34 Empedrado Street 

















‘‘CONFOUND THOSE CORNER # eos 
SEND QuICKLY AND CET SOM 


VICTOR ANGLE INSULATORS” 


—SENSIBLE MANAGER— 






Full Information in 


The Msulator Book 
The Locke Insulator Mfg. Company 


Victor, N. Y.,U S.A. 









Now - == 


is the time to install 
good VENTILATING 
OUTFITS : :: 3:3: 


We make them 


Send for Bulletin No. 


Diebl Manufacturing Company 
Elizabetbport, fh. 3. 

















—_— 




















J-M Arc Lamp 
Hanger 


The J-M Are Lamp Hanger is stronger, 
safer and more highly insulated than any 
other similar device on the market. Its in- 
ternal construction is similar to that of our 
famous Giant Strain Insulators so universally 
used in trolley line construction. This insures 
the highest degree of insulation and greatest 
mechanical strength. 

The J-M Hanger is recommended for 
voltages of 500 and less. Where higher 
voltages are used our Reconstructed Granite 
type is recommended. This Hanger is suit 
able for working voltages up to 5,000, and 
has withstood tests of 40,000 volts. It is 
provided with one petticoat, and similar in 
general design to the J-M Hanger. 

For prices and full information address 


H. W. Johns-Manville Co. 





Milwaukee Manufacturers of 4sbestos and Mag- Seattle 
oe nesia Pipe and Boiler Coverings, —- — 
Philadelphia Asbestos Packings, Little Rock 
Picoure Roofings, Etc. New + ps 
Cleveland salaad — 
San Francisco (QQ William Street, New York wants 


Los Angeles 











IRON 
SERVICE 
BOXES 












Protect your service 
switch and cutout from 
dampness, corrosive 
fumes or mechanical in- 


jury. 












DAMP PROOF 
DUST PROOF FIRE PROOF 
INDESTRUCTIBLE 










Send for prices on different sizes 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY 


PLAINVILLE, CONN. NEW YORK OFFICE: 136 Liberty Street 
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“NATURE 


SMILES THROUGH SUNBEAMS” 


THE SUNBEAM 


LOOK FOR THE THE LAMP OF QUALITY 








LOOK FOR THE 
LICENSE 


INTHE STEM 





St. Louls Pittsburg Kansas City Denver 














LICENSE 
LABEL <> 
IN THE STEM - SUNBEAM INCANDESCENT LAMP CO. 
€ CHICAGO NEW YORK 
Distributing Agents....... WESTERN ELECTRIC Co. 


Chicago Philadelphia New York 


St. Paul, American Electric Co. 


San Francisco, California Electrical Works Cincinnati’Standard Electric Co, 


> 























Enormous carrying capacity. 
Instantaneous break, 
Made in three styles. 
Approved by all underwriters. 


AMERICAN ELECTRIC S/GN CO. 


NEW YORK OFFICE 1265 Bway, 134% SUIVNMIER ST. BOSTON. 


SIMPLICITY ©" 










The most rehable 


TIME SWITCH 


ON THE MARKET. 

Runs eight days with une winding. 

Not a snap switch but a 
DOUBLEBREAK KNIFE SWITCH. 

It will always work-and at the right time. 
Magnets and Solenoids are entirely 
eliminated in the constraction. 

The knife switch is operated by a speci- 

ally constructed steel tempered spi iug, 

which is in turn controlled by a steel 
lever runnivg directly from clock. 

Break is instantaneous 

Every switch guaranteed 
Made in three styles 
WE ALSO MANUFACTURE SIGNS, 
ALL-PORCELAIN LETTERS 
Write forcatalog and discounts 























NEW YORK GROUND CLAMP 


For connecting telephone ground wires 
to pipes and cables 














Telephone Specialties 


If you want a really good ground 
clamp-— one that lasts, and makes 
a good connection—always try 
this. Adopted by nearly every 
Bell Company in the United States. 
Write for list of other specialties. 











Yonkers Specialty Co., Yonkers, W. Y. 


Western Electric Co., Agents 























ZO-AQD> M<-4+QO 





==) Voltmeters, Ammeters 
; and Volt-Ammeters. . 





POCKET SIZE 


RELIABLE 








For General Measurements, 


VARIOUS RANGES Testing Storage and 


ACCURATE Primary Batteries, 
Circuits, Etc. 








L.M. PIGNOLET ficctrctherapeutic Apparatus 76 GOrtlandt St., New York 








“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 

















TYPE E 


FOR ALTERNATING CURRENT 


TYPE F 


FOR DIRECT CURRENT CIRCUITS 
DUST AND BUG PROOF 


IMPROVED CONSTRUCTION 


Moving parts are extremely light, insur- 
ing a highly sensitive and accurate meter 


WRITE FOR PRICES AND DESCRIPTIVE LITERATURE 





DIAMOND METER COMPANY 


PEORIA ILLINOIS U. S. A. 
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ENCLOSED CARBONS 
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a | 

















‘USED IN OVER 90 


o, OF THE CEN 


= 


RAL STATIONS IN 








THE U. S. 



































eo CARBON COMPA 


VY, - - CLEVELAND, 0. 


2 @ 
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| iy 
‘“ CHE AP IN_PRICE ONLY 


im pte 
WITH A REPUTATION TO 
BACK IT 














Designed to compete with cells 
of lower cost than our East- 
ern High Grade Batteries 


ELECTRICALLY and 


MtCHANICALLY 
PEKFECT 
Eastern 
a Battery Connector 


NO AMOUNT OF VIBRATION 
CAN LOOSEN IT 
Terminals for Any Sized Wire 


Eastern Carbon Works 


Carbon Street, JERSEY CITY, N. J. 


| USTERN CARBON 
I CARBON ST Wi) 
asey cry. * 





GOLD MEDAL AWARD, ST. LOUIS EXPOSITION, 1904 


Over 
20,000 
Miles 


in Use 





CONTINUOUS RAIL JOINT CO. of AMERICA, Century Bldg., Newark, N J. 











SEE THE 


Teats on the Petticoat 


They take all the moisture from the 
inner and outer surface of the in- 
sulator and keep the pin dry. 


d 


{' sormeahd 
; Par, May- 259 16 





Hemingray Class Company 


ESTABLISHED 1848 


INCORPORATED 1870 nee. SF 


Factories, - MUNCIE, INDIANA 














Electric 
Apparatus 
= 90% Efficiency 





PROMETHEUS ELECTRIC CO. 
41 Cortlandt St., New York 











3-REEL VERTICAL STRANDING 
OR CLOSING MACHINE 
REELS 36” X 24” 





Machinery 


For the 
Manufacture 
of Electrical 
Wires and 


Cables and 
Wire Rope 








Rubber Mills, Drying Appara- 
tus and Hydraulic Machinery 
Heavy Castings a Specialty 


AITON MACHINE CO." 


ENGINEERS wl MTA CHINIS 7S 





WE Ww ie 


WORKS 
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Electric Freight Elevator 
Controlling Outtits 








SELF STARTER 


The self starter and reversing drum 
switch shown in cuts make the simplest 
and most durable electric freight elevator 
controlling outfit on the market. 

The self starter is of the well-known 
C-H type. The lever is operated by a 
powerful solenoid, its movements being 
retarded by a dashpot so that the resist- 
ance will be cut out in a proper manner. 
The carbon brushes on the lever and the 
copper segments are renewable. 

















REVERSING DRUM SWITCH 


The reversing switch will withstand the 
most severe usage. Nothing on it to 
wear out but the contacts, and as they are 
made of hard-drawn copper they will give 
long service before having to be renewed. 
The drum is carefully insulated from the 
current-carrying parts, is not affected 
by moisture and will not warp. This 
switch will work equally well installed 
in any position. 


The Cutler-Hammer Mig. Co. 


Milwaukee, Wisconsin 
New York Boston Chicago Pittsburg 





THE 
FOUR-TRACK 
NEWS 


THE GREAT ILLUSTRATED MAGAZINE 
OF TRAVEL AND EDUCATION 


OnE HUNDRED AND Firty OR MoRE Paces Montuty 


Its scope and character are indicated by the following titles of articles 
that have appeared in recent issues; all profusely illustrated : 


Hleven Hours of Atternoon......:55...6:.5ssceccsesessees Cy Warman 
The Americanization of Paris............ Alexander Hume Ford 
USE OW LEM oles cesses csiecics cus» osmcvasaele Minot J. Savage 
Where Blue Met Grey—Poem.............. Thomas C. Harbaugh 
OPC AMIR OUOIB S55 e:sieise 5 c-c01s crecrieisiacasisesie ste Julia D. Cowles 
Where Every Prospect Pleases..............-...0008 Kirk Monroe 
New England Witchcraft.................se0+00. M. Imlay Taylor 
Time Defying Temples........—_..... icra acctalelainncraticrad Allen Day 
New York From An Air Ship.............. . ....-Bertha Smith 
A King on American Soil........... -... . T. D. MacGregor 
NOW COMONG: b20505c05ccecs oes pielece sa orgiesteee el aaiere amine T. E. Donne 
The Limited Express—Poem .. ............... Nixon Waterman 
MEIER Salonga sence os caine pngae ene casi sua Sir Edwin Arnold 
The Na Bod Gf Canade. oo. 6 censcsceccovesseasces Frank Yeigh 
OGUP AN A EEO 555. 05 siiceisesensssccses cess Minnie J. Reynolds 
BRO MEMES. 5. ora toinis ceinceecenicmemese one Frederick A. Ober 


SINGLE COPIES 10 CENTS, or $1.00 A YEAR 
FOREIGN COUNTRIES $1.50 


Can be obtained of newsdealers, or by addressing 


GrorGE H. Daniets, Publisher, 
Room No. 80. 7 East 42d Street, New York. 





























Hotel Somerset 


Commonwealth Ave., BOSTON, MASS. 
4 


ONE OF THE WORLD’S MOST 
LUXURIOUS HOSTELRIES.... 


There is no hotel quite like the Somerset. 


Fastidiously appointed with every Known 
requisite for comfort, safety and enjoyment. 

Delightfully located in Boston’s' exclusive 
residential Back Bay Section. 

Accessible to railway stations, places. of 
amusement, shopping centers (10 minutes by 
electric), yet free from the noise and disagree- 
able features of city hotel life. 


Booklet on application. 


FRANK C. HALL, Manager 
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BUY COLUMBIA LAMPS 


AND THEREBY INCREASE YOUR PROFITS 


HONEST CANDLE-POWER RATING 
CAREFUL VOLTAGE SELECTION 
HIGHEST CANDLE-POWER MAINTENANCE 





Order Now for Fall Requirements 


COLUMBIA INCANDESCENT LAMP COMPANY 


ST. LOUIS, MO., U.S.A. 


» PHILADELPHIA: 1227 Real Estate Trust Bidg MINNEAPOLIS: 638 Boston Block 
oe EXORK : 1311 Revomer Se SAN FRANCISCO: Pau! Seiler Elec. Works MEMPHIS: 302 Scimitar Bldg. 
: Central Electric Co. MEXICO: Monterey, Yan Voorhis Hoos 











“DIAMOND H” 
TANDEM GANG PLATES 


for either Push Button or Rotary Flush Switches or combinations 
of the two 


The tandem form of plate is very attractive and is preferred by many to the horizontal gang plate 
ordinarily used, even when restricted horizontal space does not necessitate its use. 

Regular Gang Plates are carried in stock up to No. 10, and Tandem Plates up to No. 6, in Nickel, 
Bronze, Polished Brass and Old Brass, for which finishes no extra charge is made. Special 
finishes may be ordered by the catalogue numbers or names of the leading hard ware manufacturers. 
Most of the oxidized finishes are furnished without extra charge. Sandblast finishes, and silver 
and gold, are extra. 

Plates of different size from the regular, are special and extra. If such plates are ordered in 
quantity and of one size, the extra charge is slight. Gang Plates are made in two or more rows 
when so ordered. 

Rotary Face Plates correspond in size to plates of the same number and type for Push Button 
Switches. 


SEND FOR CATALOGUE 


THE HART MANUFACTURING CO. 
oy Ne HARTFORD, CONN. 2% S 


NEW YORK BOSTON 
CHICAGO TORONTO, ONT. 
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INDIA RUBBER & GUTTA PERCHA INSULATING COMPANY | 


AUTHORIZED MANUFACTURERS 


HABIRSHAW WIRES & CABLES 





























USED THROUGHOUT MEXICAN GOVERNMENT POST OFFICE, MEXICO CITY, MEXICO 


WIRED BY ARTHUR FRANTZEN & COMPANY, ELECTRICAL ENGINEERS AND CONTRACTORS, CHICAGO, ILL. 


Works: YONKERS, NEW YORK 


Sales Dep't: 


13-15 Cortlandt St., NEW YORK CITY 


J. B. OLSON, Manager of Sales 














INSULATED WIRES AND CABLES 


W. M. HABIRSHAW, President and General Manager 
RUBBER-COVERED 


WEATHERPROOF MAGNET WIRES 


OFFICE AND ANNUNCIATOR WIRES 


Hazard Manufacturing Company 
WIL KESBARRE NEW YORK PITTSBURG CHICAGO 


























covereo WIRES # GABLES 


For Every Service 


For Underground, Aerial and Subma- 
rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 
users in the United States. 


The Safety Insulated Wire & Cable Co. 


114-116 LIBERTY ST., NEW YORK 














THE ELWELL-PARKER 


) ELECTRIC COMPANY OF AMERICA 


CLEVELAND OHIO, U.S.A. 


iat AUTOMOBILE ‘BATTERY CHARGING MACHINES 


ears and have thousands 
of machines out that are giving complete satisfact! 


AMERICAN ELECTRICAL SUPPLY CO 


CHICAGO'S MEW SUPPLY HOUSE Jo 


New and well assorted /<VECTRICA, 
stock new and up-to-date | AND GOOD 
method of handling orders. \ WE SELL 
=~ New and interesting \ Tig 
prices.':F b: 


83-85-87 FIFTH AVECHICAGO 
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R&G.U.S. PAT. OFFICE. 









40 N/> 
~~ © 


TRADE MARK 
REG. U.S. PATENT OFFICE. 








OKONITE 


The Standard for Rubber Insulation 





& 


Okonite Insulated Wires and Cables 
maintain their strength both electrically 


and mechanically at all times—the in- 


sulation (Okonite) never cracking however 


severe the climatic changes. 


The high electrical resistance and 
tenacity of Okonite have received the 
approbation of the world’s most famous 


electrical engineers. 


e : 





Write for Prices 


THE OKONITE Co., Ltd. 


253 Broadway 
New York 


ON7> 
o 
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TRADE MARK 
REG.U.S. PAT. OF FICE, 














1 ELECTRICAL REVIEW 


Edison Batteries 


(Formerly Edison-Lalande) 


Never Waste When Idle 





T HERE is practically no local 

action in the Edison Battery 
when it is not in actual service. By 
test, it was proven that the average 
loss of zinc for a period of three 
months was only a fraction over one 
per cent a month. This is a strong point of supe- 
riority because in addition to the saving of money 
and time in recharging, it insures reliability—a 





most important feature. 

Edison Batteries deliver a heavy, constant 
current. They are very simple in their construc- 
tion—anyone without any knowledge of electricity 
can operate or recharge them. These are a few 
of the points that have made Edison Batteries 
so favorably known. Our booklet No. 3 con- 
tains some things you ought to know. 


WRITE FOR IT TO-DAY. 


Edison Mfg. Co., orance, n. J. 


31 Union Square, New York 304 Wabash Avenue, Chicago 








Electrical Testing Laboratories 


Electrical and Photometrical Standardization. 
Resistance, Conductivity and Insulation Tests. 
Calibration of Measuring Instruments. 

Arc and Incandescent Lamp Tests. 

Special Investigations. 

Secondary Standards ot Candle-Power Furnished. 

















14-16 East End Avenue, New York City 
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No. 10OO0B 


STEEL SLEEVES 


FOR MORSE TAPER SHANK DRILLS 


Morse 
Twist Drill 


Machine Co. 
NEW BEDFORD, MASS., U.S. 4. 











MANUFACTURERS OF 


INCREASE TWIST AND CONSTANT ANGLE DRiit 
CHUCKS, REAMERS, MILLING CUTTERS, TAPs, DiéEs, 











MACHINES AND MACHINISTS’ TOOLS : 
New York Agents 
General Electric Co.'s Stanley ‘e Patterson 
Edison Lamps (Tucorporatea) 
Manufacturers of 


General Electrical 
Equipment Supplies 


40 Cortlandt Street, © © Rew York 
Uptown—329 Fourth Avenwe.—store 


L} 
















Switches, Panel Boards, Cabinets 
Switchboards, Trolley Catchers 


JOHNSON & MORTON, vtTIca, N. x. 





Electric Launches | Gasoline Motor Boats 


Absolutely Safe, Reliable YOU CHOOSE THE ENGINE 


vasehenisenasnue | WE BUILD THE BOAT 
CAN NOW BE CHARGED ANY WHERE 


using direct or alternating | 
current with the guaranteed 


NEW MERCURY RECTIFIER | AUTO-BOATS: The fastest in the world 
THE ELECTRIC LAUNCH COMPANY, Bayonne CITY, ®. J. 


or we will furnish it complete, ‘ully 








Highest — for electrical insulation and 
vu LCAN IZED mechan —_ ws pod In sheets, tubes, 
ial shapes 
F B cameneas AND SAMPLES ON APPLICATION 








AMERICAN VULCANIZED FIBRE CO. 


WILMINOTON, DEL. 











KLEIN’S COMBINATION SPLICING CLAMP 


Klein’s i ee @) Stande-d 
ae 


Tools Are Tools 











Send 2-cent stamp for large catalogue showing great variety of linemen’s tools, climbers,\etc. 





MATHIAS KLEIN & SONS, 82 W. Van Buren Street, Chicago 








Stanley Wattmeters 


FOR ALTERNATING-CURRENT, SINGLE-PHASE AND POLYPHASE SERVICE 


ROTATED JEWEL BEARING 


Jewel Surface Always New—Permanent Accuracy at All Loads 
Made Also in Round, Switchboard Type, 6% Inches Diameter, Back Connected 


Stanley Instrument Company, Great Barrington, Mass. 
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“THE STANDARD” FANS 








eee 





A Confidential Talk About Prices 


From the very beginning, ‘‘The Standard” 
Fans were designed for quality, and then the 
selling prices were based on the carefully studied 
costs. 

This policy has resulted in reductions in price 
from time to time, as our increased output de- 
creased the cost of production; but neither the 
price nor the quality of “The Standard” Fans 
has ever been or ever will be cut, as we rely on 
our magnificent facilities rather than on enormous 
stocks for prompt delivery, and we never have 
to unload. 

“The Standard” prices are always low and 
every purchaser of ‘“ The Standard” Fans gets a 
bargain. 

We make ten models of Fans, covering practi- 
cally every requirement of the trade. 

Ask for catalogues. 








THE ROBBINS & MYERS CO. 


Main Office and Works: 


SPRINGFIELD, OHIO 


NEW YO! ; BOSTON PHILADELPHIA BALTIMORE PITTSBURG 

66 Cortlaniit Street 235-237 Congress Street 730 Witherspoon Building 221 Park Avenue 126 Seventh Street 
ST. LOUis DALLAS ST. PAUL LOS ANGELES SAN FRANCISCO 
12 N. Eighth street Opera House Building 183-135 E. Fifth Street 278 S. Main Street 16-18 Second Street 























Ewing-Merkle 





Ask for Bulletin 
41R 









Bulletins on Anything in 
Electrical Line Sent 
on Application 








DIEHL 
FANS 


Are Better 


Large Stock Carried 


Elect. Co. 


St. Louis, Mo., U.S. A. 


















Rew Work 





Tf you are in the matket 


for ceiling fans and desire 


one at a reasonable 
price com bined witb 
bigbest quality get a 

Diehl Ro. 44 
Chis fan will meet pour 
require ments in everp 
wap 








Diehl MDG. Co, Llizabetbport, f. 3. 


Branches 


Boston Pbiladelpbia 
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Wagner Electric Manufacturing Co, 
SINGLE-PHASE ELEVATOR MOTORS 


We offer a perfect single-phase power motor for elevator and hoist work. They are in 
every way the equal of the best direct-current motor. We can ship, on short notice, 
motors of 714, 10 or 15 horse-power, 6o0-cycle circuit. These motors can be adapted 


//2s 
to elevators, hoists, traveling cranes, variable speed drive, 40% speed regulation. 


THIS OPENS A NEW FIELD FOR YOU 


write US_ §t. Louis, Mo., U.S. A. Sceitiscsie: 


























VOLT AND AMMETERS | | ELECTRIC CONDENSERS 


DIRECT OR ALTERNATING Silvered Mica Condeasers 


ECK 








DYNAMO 4x0 Bo ccesimnnibe A Specialty 
MOTOR WORKS a WILLIAM A. H 
meine Grater Belleville. N. J. Reasonable Prices Corcoran Building, AME ing, 





Send for Catalogue and Discounts 

















ALBANY, N. Y. 





aa j K COMMUTATOR 
COMPOUND 








Che Engineering Press 
Tndex Review 


Publishes the résumés of all arti- 
cles appearing in the electrical 
and other engineering papers the 


For Carbon $and {Copper™ Dynamo*and 
Motor Brushes. Stops Sparking. Reduces 
Heating. Better Contact. No Scratching. 





DONGAN INSTRUMENT COMPANY Crescent Time Switch 



































No ae oe _Paraffine Used, Result— world over. é 
ccna nd If you want articles on any MANUFACTURED BY 
Atlantic Mfg. Company, Allenhurst. N.J. subject, you should consult it Crescent Co.., vacparaiso, ino 
*3 ’ “ 
PUBLISHED MONTHLY 
Single copy, 1/-; yearly 
subscription, 10/6. T i f d Ji § j 
ELECTRIC SIGNS he Hartford Time Switeh 
Technical Press A $$’ nt Two years’ service guaranteed. Send for 
SIGN FLASH ERS 20, rue de la Chancellerie description of types B, C and D. 
Electric Motor and Equipment Co. Brussels Hartford Time Switch Co. 
Newark, N. J. 97-101 Warren St. New York 
H. N. FENNER, President J. F. BLAUVELT, Agent RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY 


Manufacturers of 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cabie Covering Bralders 
FINE CASTINGS A SPECIALTY 

















804 PEARL STREET, - - - - PROVIDENCE, R. I., U. S. A. 
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DIRECT AND ALTERNATING 
CURRENT 


ENERATORS 


Electrical machinery of 
modern Design for —— 
Lighting pa Power and ea DISTRICT OFFICES 
Railway service 














At A 
NEW ORLEANS, LA 


National Clectric Company |e. ““"""- 


DENVER 


MILWAUKEE Socana 























Every Business Man 


appreciates a motor that is 


Honestly Rated 


U 


Peerless 
Motors 
Are 
(iood 


Motors 





Motor-Generator Charging Set 











Steel multipolar motors 1/8 to 25 H. P. 

Generators and motor-generator sets—J/5 to 15 K. W. 

Charging sets for telephone, automobile and other storage battery 
use; low voliage generators a specialty. 

Rotary converters and high voltage transformers for X-Ray, labora- 
tory and physicians’ use. 

Exhaust fans, desk and ceiling fan motors, laundry cabinet dryer 
fans, etc., etc. 





a P 


Semi-Inclose Form I Motor. Machines of this Type 3 to 90 H-P 


A110 horse-power Crocker-Wheeler motor 
is never a 72 horse-power 
machine rated up. 


THE PEERLESS ELECTRIC COMPANY 


Send for Bulletins Nos. 415 and 469 
FACTORY AND GENERAL OFFICES, WARREN, OHIO 


Crocker-Wheeler Company 


MANUFACTURERS OF HONESTLY RATED Morors 


Makers of Motors, Generators, Transformers, Fan Motors, etc. 
Designers of Electric Drives 





NEW YORK CHICAGO ST. LOUIS SP ee 
40 Cortlandt Street 1501 Schiller Building Seventh Street and Clark Avenue " A N J a 
SAN FRANCISCO SEATTLE “éampere, N.J. 
Corner Mission and New Montgomery Streets 1406 First Avenue 
__ BOSTON PHILADELPHIA CINCINNATI 16 Branch Offices 
156 to 160 Pearl Street 35 North Seventh Street 213 West Fourth Street 


























( MULTI-SPEED SW tena-Jiell Teh nel. 25 


ARE OF THE MULTI-POLAR FORM FROM 5 H.-P. UP 


THE STOW MULTI-SPEED MOTORS ARE 
NOT LARCER THAN STANDARD MOTORS OF THE SAME H.-P. AND 
MINIMUM SPEED AS BUILT BY THE LEADING COMPANIES, WHILE THE 
RANCE OF SPEED THROUCH WHICH THEY CARRY THEIR FULL LOAD 
18 FOUR TIMES AS CREAT. THEY WILL CARRY THEIR FULL LOAD AT 
ALL SPEEDS WITHIN THEIR RANCE WITHOUT SPARKING WITH AN 
EFFICIENCY PRACTICALLY AS HICH AT ONE SPEED AS ANOTHER. 
THESE RESULTS ARE ARRIVED AT WITHOUT USE OF RHEOSTATS OR 
CONTROLLERS, AND WITH ONLY ONE VOLTACE APPLIED. 


Bullt in open, semi-enclosed, and fully enclosed types. Specially 
adapted to driving individual machine tools. Send for our 
Bulletin No. 52 showing motors in operation. 


STOW MFC. CO., - = BINGHAMTON, N. Y. 


NEW YORK, 136 LIBERTY STREET 
General European Agents, SELIC SONNENTHAL & CO., 85 Queen Victoria St., London, Eng 
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CONNECTED TO A SHAPER 


ONE OF 
THEIR USES 


WESTERN ELECTRie 
MOTORS 


WRITE FOR 








BULLETIN No. 3055 





Western Electric Co. 


CHICACO NEW YORK 


OTHER LARCE CITIES 











IZES ¥, 1, 2, 3, 4. 

5 and 8 H.P. on 
one hundred pounds 
steam pressure. Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo. Will run 
smooth and steady 
at any speed from 
100 to 800 revolutions 
per minute. Gov- 
ernor regulates to 
within 2% from no 
load to full load. 

Send for Catalogue. 







The Acme Engine 


Rochester Machine 
Tool Works, Limitea 


Rochester, N. Y., U.S. A. 





































The HANCOCK VALVES 


‘‘We guarantee that each and every Hancock Globe, Angle 
60°, and Cross Valve, with our Monogram on it, has been 
tested with 1,000 lbs. water pressure and found tight before 
leaving our works.” S : = 


85-87-89 Liberty Street 
NEW YORK CITY 











Automatically operates three 16, six 8, twelve 4-c.-p. 
lamps or less, on either direct or alternating current. 


Easily connected by yourself. Flash can be regulated. It saves Electricity. It 
requires absolutely no attention and has nothing to get out of order. The contacts 
are heavy platinum and wi!l wear indefinitely. 


PRICE, each, $2.00. Discount to the trade. 
C. 0. SCHNEIDER & CO., Manufacturers, 84 E. Adams St., CHICAGO, ILL. 











Write for our VALVE, BOOK. 
The Hancock Inspirator Company 


Our Guarantee 


22-24-26 So. Canal Street 
CHICAGO, ILL. 
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Bullock Rotary, Converters 
| For Electric Railway Systems 





: we Bi: xe é i eo ss oe ee : 
Bullock Rotary Cenverter in Sub-Station of Merchants Heat & Light Co., Indianapolis 





In successful operation throughout the country 





High Efficiency Good Commutation—Minimum Tendency to Hunt 
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Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 








ELECTRICAL REVIEW 


Standard Electrical Books 


ENTIRELY NEW AND REVISED EDITION 


Vol. 47—No. 2 














8vo., Cloth, 482 pp. 


ELECTRIC LIGHTING 


Vol. 1—The Generating Plant 


By FRANCIS B CROCKER, E. M., Ph. D. 


Professor of Electrical Engineering in Colun.bia University, Past President of the American Institute of Electrical Engineers 


With Diagrams and Illustrations Price, $3.00 








12mo., Cloth, 250 pp. Fully Illustrated Price, $2.50 Net 8vo., Cloth, 232 pp., Lllustrated 









Electric Railways 


Theoretically and Practically Treated 





By SYDNEY W. ASHE, B. S. 


Department of Electrical Engineering, Polytechnic Institute of Brooklyn. Late 
Instructor in Electric Traction for the Brooklyn Rapid Transit Co. 
Associate Member American Institute of Electrical Engineers 


AND 
J. D. KEILEY 
Assistant Electrical Engineer, N. Y. C. & H.R. R. R. 


Alternating Current 
Engineering 
Practically Treated 


By E. B. RAYMOND 





Testing Department General Electric Company 


With 101 Diagrams and Figures 





Third Edition, Corrected 





Pocket Size, Flexible Leather, 1,000 Pages, with Innumerable Dia- 
grams, Illustrations and Tables. Price, $5.00 


‘Electrical Engineer's 
Pocketbook 


The most complete book of its kind ever published, treating 
of the latest and best practice in Electrical Engineering 


By HORATIO A. FOSTER 
Member Amer. Inst. E. E., Member Amer. Soc. M. E. 





(WITH THE COLLABORATION OF EMINENT SPECIALISTS) 


Fourth Edition Entirely Rewritten and Enlarged 
8vo., Cloth, 675 pp. Price, $5.00 Net 








The Electrical Transmission 
of Energy 


A Manual for the Design of Electrical Circuits 





By ARTHUR VAUGHAN ABBOTT, C. EB. 
Member American Institute of Electrical Engineers, Member American Institute 
of Mining Engineers, Member American Suciety of Civil Engineers, 
Member American Society of Mechanical Engineers, Etc. 





With 367 Figures, Ten Folding Disgrams and Sixteen Full-Page 
Engravings 





12mo., Cloth, 159 pp.. Illustrated Price, $1.50 Net 





THE 


Electromagnet 


By CHARLES R. UNDERHILL 
Chief Electrical Engineer, Variey Duplex Magnet Co. 








8vo., Cloth, 236 pp., Illustrated Price, $2.50 Net 





Laboratory and Factory Tests 
In Electrical Engineering 





By GEO. F. SEVER 
Adjunct Professor of Electrical Engineering, Columbia University 
AND 
FITZHUGH TOWNSEND 


Tutor in Electrical Engineering, Columbia University 


WITH FIGURES, DIAGRAMS AND EXAMPLES 











ELECTRICAL REVIEW PUBLISHING CO. 


P. O. Box 339 


13-21 Park Row, New York City, U. S. A. 
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Desk, Trunnion, Wall and Ceiling Fans 


SUPERIOR “WIND MAKERS’ 


Substantially Built 
Noiseless Operation 
Economical Maintenance 








Our nearest branch office can quote you most 
interesting prices for immediate deliveries 


DISTRICT OFFICES 


oy, Mass, Cuicago, ILL, CrncinnaTI, OHIO 


B 

Oliver Building Monadnock Block First National Bank Building 
] ADELPHIA, Pa. SEATTLE, WASH. San Francisco, Ca. 

North American Building Pioneer Building . 69-75 New Montgomery Street 
Sr. Lovis, Mo. New YorK Mexico City, MExIco 
Century Building 29 Broadway V. M. Braschi & Co. 














Get-at-able 


A word that aptly describes a leading feature of the new line of 


Triumph Steel Frame Motors 


These motors present all the usual strong points of 
the Triumph construction—are durable, compact, and 
highly efficient,—and, although of the enclosed type, 
are the most accessible motors on the market to-day. 


Each machine, when sent out, is perfectly adjusted; 
but if, in case of accident or injury, it becomes neces- 
sary to get at any part of the machine, this can be 
done without any trouble or inconvenience. 


Ask for Bulletin “ E.R.,” sent on request 


Triumph Electric Company 
Main Office and Works: Cincinnati, Ohio, U.S.A. 


New York, 39 Cortlandt Street CuicaAco, Tribune Building 





Branches in all large cities 
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ELECTRICAL REVIEW 





Type E Form I 





$Y. 


Type E Form IE 














SALES OFFICES 


BOSTON, MASS., 
NEW YORK, N. Y. 


PHILADELPHIA, PA., 


SYRACUSE, N. Y., 
PITTSBURG, PA., 


CINCINNATI, OHIO, 
GRAND RAPIDS, MICH., 


CHICAGO, ILL., 
ST. LOUIS, MO., 
ST. PAUL, MINN., 
ATLANTA, GA., 


SAN FRANCISCO, CAL., 


YOKOHAMA, JAPAN, 


518 Exchange Building. 
40 New Street 

1100 Penn §q., Building. 
717 Dillaye Building. 
$02 Empire Building. 
402 Neave Building. 

222 Houseman Building. 
623 Marquette Building. 
825 Lincoln Trust Bldg.: 
615 Germania Life Bldg. 
1018 Empire Building. 
69 New Montgomery St. 
Bagnall & Hilles. 


360 





Type E Form I Back Geared 


JUST MOTORS! 





Type E Form ISE 
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WHITNEY INSTRUMENTS 


THE POCKET VOLT AND AMMETERS 


of the WHITNEY make are thoroughly accurate 
and reliable. They are built on the same prin- 
ciple as standard portable meters with powerful 
permanent magnets, jewel oy ete., and 
are hand calibrated throughout. 

Telephone, sky and signal inspectors 
find sien invaluable. 


STANDARD RANGES 


Voltmeters . . . . 3to15 Volts 
Ammeters .. . . .15to5 Amperes 


Send for prices and catalogue to 


MACHADO & ROLLER 


(General Sales Office of Whitney Electrical 
Instrument Co.) 


203 BROADWAY NEW YORK, N. Y. 





‘VACUUM DRYING AND 
IMPRECNATINCG APPARATUS 


Emil Passburg System 





Field Transformers 
Magnet Coils 


Electric Cables 
Armatures 












Passburg Patents 


2 
JOSEPH P. DEVINE é 


314 Mooney-Brisbane Bldg. Buffalo, N. Y. 


Over 700 apparatuses in use. 











ALUMINUM 
HALF SHADE 








Our improved method for fastening in the collar makes 
this the neatest parabolic half shade made. Finished green 
outside, polished or frosted inside. 


SEND FOR PRICES 


REMECOR OD, 





\ 156 PEARL STREET, BOSTON, MASS. 





IN SHEET OR WIRE 
FORALL PURPOSES 
SCRAP PURCHASED. 


AMERICAN PLATINUM WORKS, 


Formerly CHARLES F. CROSELMIRE. 251 to 265 New Jersey H.R. Ave NEWARK WJ. 














RUDOLPH MIRHLING 
REPRESENTING 
i. LANG EHBLECTRIC COMPANY 
MANUFACTURERS OF 
Knife Switchés Switchboards 
89 CORTLANDT STREET, NEW YORK 


Pane! Boards Cast Copper 





SELF-LUBRICATING 
NON-CUTTING 


NON-SPARKING 
NOISELESS 








Will Carry 100 Per Cent. More Load 
than Any Other Brush 


Commutators Last Five Times 
Longer 


Le Valley Vitae Carbon Brush Co. 


125 EAST 42d ST., NEW YORK 





























- 
HIKO” sti... 






Self-Starters 

IN A CLASS BY ' 5 
ITSELF and Protective 

, Devices 
bi F American Electric 

% and Controller 

| Company 

longer, Conte tens than. aue otmen. “GORE 136 Liberty street, 





clean and effeetive. Solder flows like 
wate’. Look for ‘*HIKO SOLDERING 
ST:CK”’ on the stick itself. Send for 
wn) 


Licensees under patents to H. Ward 
Leonard, covering no-voltage and over- 
load protective devices. 








Chicago Edison Company 
|S OF SO ates OR ae) 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280 
FIRST-CLASS EQUIPMENT THROUGHOUT 


Open Day and Night 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 
Machine and carpenter work of all kinds. Correspondence Solicited 











HiKO COMMUTATOR 
COMPOUND . . ALTERNATING CURRENT 


MOTORS 


AND 


CEILING FANS 


mrO BY 


CENTURY ELECTRIC CO. 
ST. LOUIS, MAO. 














NEW STANDARD DRY BATTERIES 


AND “FIRE BALL” JUMP SPARK COILS 


Are absolutely the best for ignition work and 
wireless telegraphy 


NEW YORK COIL CO., 52 Park Place, New York City 











FOR CARBON AND COPPER DYNAMO AND 
MOTOR BRUSHES 

s sparking. Reduces heating. Better 

ict. No seratching. No acid or 


IN WRITING TO ADVERTISERS SUBSCRIBERS 

. WILL CONFER A FAVOR ON US AND ALSO ON 

pavcttine used. Result: Greater efficiency. THE ADVERTISERS BY MENTIONING THAT THEY 

ATLANTIC MANUFACTURING CO. SAW THE ADVERTISEMENT IN ELECTRICAL 
ALLENHURST, N. J. REVIEW. 
























TRY GRAPHITE. 


DIXON’S FLAKE GRAPHITE IS THE ONE 
SURE REMEDY FOR FRICTION TROUBLES. ; 


SAMPLES AND VALUABLE BOOKLET FREE TO 
EVERY READER OF THIS PAPER. 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 

















ELECTRICAL REVIEW 


The model 
railwags 
power. station 
of today is 
a simple com- 
bination of 
Curtis Steam 
Turbine Gen- 
erators, G. E. 
three-phase 
transformers 
and rotary con- 
verters, all 
controlled 
from a_ central 
switchboard 
equipped with 
G. E. instru- 
ments and 
high-tension 


oil switches 


t 


These illustrations show the power plant of the Quincy 
Street Railway Company, Quincy, Mass. 





Principal Office: SCHENECTADY, N. Y. 


Vol. 


~ > on oe ee : | 
Sot we 
bey al (nd 
ni] he 
“Ya 


a5 


New York Office: 44 Broad Str 


General Electric Company 


RAILWAY POWER 
STATION EQUIPMENTS 








eet 


Sales Offices in all Large Cities 


(622) 
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ELECTRICAL REVIEW 


General Electric Company 


NEW 





High 





High 





Efficiency Candle-Power 









Incandescent Units 






Efficiency superior to all other commercial electric illuminants. 








New GE Incandescent Unit with New GE Incandescent Unit with 
DISTRIBUTING OR «D’? FORM OF SHADE * CONCENTRATING OR «C” FORM OF SHADE 


















ae Table of Sizes and Values Table of Sizes and Values 




















Type No. of Total Distributed Candle-Power Type No. of Totai Concentrated Candle-Power 
Lamp Watts . in Dowaward Direction Lamp Watts in Downward Direction 


























3 125 70 3 125 120 
4 187% 105 4 187% 180 
5 250 140 5 250 240 












Specially designed Holophane Pagoda Reflectors secure Highly Efficient Lighting 
in either Distributed or Concentrated form. 






GENERAL ELECTRIC COMPANY 


Main Lamp Sales Offices, Harrison, N. J. 
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Saves =—~ 
(0 per cent Gives 
at to : 20 per cent 
per cen 
. 40 er 
in Fuel 40 oe cent 
Keeps a large volume of water above We Build Fans Applied to 365,000 boilers, equal : 
the boiling point always available in to 35,000,000 B. H. P. 
case of sudden demend for extra | and Install Blowers —— 
power, or other emergencies. e SEND FOR CATALOG 
Mechanical Exhausters ees 
Uses waste gases entirely. 
“ee Prensa ic| GREEN FUEL ECONO 
Designed for high or low pressure, 
natural or mechanical draft. Plants Blowers, Etc NOMIZER C0. 
Matteawan, N. Y. 
ALPHABETICAL INDEX. 
(Continued from page 20.) 
: —= PAIR 
Hunter Fan & Motor Co.......... 30 Vi cC oO i M i ee K 
1 - 
filinois Central BR. i................ i R Bi N ES 
Incandescent Electric Light Manip- 
eo on Bone 4000 H. P., 80 ft. head, arranged to drive «en 
MATERIA. 5... ies itee cies’ 10 erator and a single turbine to drive exciter, 
[ndiana Rubber & Insulated Wire : Seven settir gs built for the Hudson River Wa:er 
Dn os verccseres Oot sreisieioi Power Company’s Spier Falls plant and 14 y:xirg 
International Electrical Exhibition 51 : ; a ae 
Inventive Age Publishing Co..... 52 ae : eo pontine = os et N.Y. 
Iron City Engineering Co........ 34 rite for catalogue It contemplating purchase of turtincs. 
YORK, PA. 
J s. mM ORCAN SMITH COM PA NY, Branch Office: 176 Federal St., ce & 8 
Jantz & Leist Electric Co........ : a! : 
So) - 9 gainer L eR : -* 7 
Jessop & Sons, Wm 3 Locke Insulator Mfg. Co.......... 5 Morris Electric Co............... 54 New York Insulated Wire (>... 
Tohne Manville — ae 5 Lombard Governor Co........... 24 Morse Twist Drill & Machine Co.. 12 New York Telephone Co......... 58 
cheat a tee ieee meee aint 12 Soymdon, Tia mMar . 3.66 <s0saces0s S85 “‘Maullin, Colman: .Ji...3;... <4 cess: Northern Electrical Mfg. Co..... 37 
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K si Okonite Co £3 
Machado & Roller............... 21 N ey US Ug aed Ul 
Kellogg Switchboard &SupplyCo.31,58 Macon-Evans Varnish Co........ 38 National Battery Co............. 4 Osburn Flexible Conduit Co. ... 60 
Kelly, John F., Engineering Co... “34 Magnet Wire (0.......0.. ss... 60 National Carbon Co............- Brey eR Se 
Keystone Electric Co.......-++. 14 Manhattan Dial Co.............. 31 National Conduit & Cable Go...” y Cle eee as Werks... 55 
Klein & Sons, ee SO 7 Manhattan Electrical Supply Co.. 58 National Electric Co............. 15 2 
Knott Apparatus Co., L. E...... 2~ Marine Engine & Machine Co... 53 National India Rubber Co....... 1 SParsell Weed xo. cegie uke nie 
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mm METAPHONE Water Wheel Governors || TELEPHONES 


The newest and most up-to-date instru- Tancanien te te eee. 


ment on the market. 
‘ i 2 Switchboard equipments, for tol! and 
Write for Particulars We received a Gold Medal, the highest oonnieyines. Senkkiertorse to. Sheetsing: 
award, at St. Louis Ruposdition 


ELECTRIC UTILITIES CO. CONNECTICUT TEL. & ELEC. ‘0. 
311 Mott Ave., Bronx, N. Y. We make governors for all types of water wheels MERIDEN, CONN. 
working under all conditions. You will find 
them in use everywhere. We guarantce them 


to be unequalled. When Your Telephone Fai! 


WRITE FOR PRINTED MATTER 

















|| = 


TELEPHONE OFFICIALS 


All read the ELECTRICAL REVIEW. 
Ask them. Advertisers should re- 





H 





CALL ON THIS COMPANY 



































member this fact. The Lombard Governor Co. IT WILL PAY YOU 
ms Gite ss Ashland, Mass. BZ 
FOR VIADUCT CO. Baltimore, ‘4. 
CONDUIT and | WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. i ie 








MOULDING HANGERS a 

W. R. Ostrander & Co. 

22 Dey Street, NEW YOsK 
Manufacturers of 


Speaking Tubes, Whistics, 
Bells, Annunciators 


WRITE 


CHASE-SHAWMUT CO. OSSERT- 


| NEWBURYPORT, MASS. 
\ Drawn steel. One blow of a ham- 
mer gives clean round hole. No 


SAVE TIME, BOXES AND MONEY 


























ectri H ‘ Be up to date, Use them. Write arty 
Electrical Testing Laboratories for bulletin giving full particulars. Supplies 
Testing of Bil ihde?" Mloctrisal and Photometric: Bossert Electric Construction Co.,“x'<* parton, 
tandardizations. Tests of Lamps, Instruments, 4 . 
Materials and Supplies. Secondary Standards o! rooklyn 
Candle-Power furnished. eat 
14-16 East End Avenue, New York City Catalogue 
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“THE STANDARD” FANS | -<——______-= 


THE F. BISSELL COMPANY 


226-228-230 Huron Street TOLEDO, OHIO. 


The Universal ° | Define, 905 => Security Switchboards. 4 


oo For Lighting and Power, 




















is the best Fan to carry 


in stock. By simply PERPETUAL CATALOGUE. ; 

loosening a thumb screw 3 ; 

it becomes either a Desk : These Switchboards cover all the usual demands of 
Electrical Engineers and Contractors. and are much. 

or Bracket Fan, and when appreciated: by the “Quotations on the Spot.” 

used in cither position its : 


air current may be di- 

















rected in any direction 4 
or at any angle of ele- F ar aes 
vation. 
The quality is all that & 
could be desired. We bs 
can make immediate de- Be 
livery and the price is low. me 
J 














We make ten other 
models of Ceiling, Desk, 
Bracket and Oscillating 











Fans, covering practically 4 : Dail a Jona Ge Koma: Sy 3 
i i 7 : ~ Altho we here show only Boa: rds for 125 and 250 volts we do 
phi requirement ” this ae make many for 500 volts direct current and for high tension alternat- 
line. e 3 _sing. As these.can not yet be standardized we can not offer a lise of - 
ee 4p prices bur we will. on Hi 1. quote cor dingl valle figures 
Ask for catalogue. = AE on: your specifications. : 


























THE ROBBINS & MYERS CO. 


Main Office and Works 
SPRINCFIELD, OHIO 


WIRT RHEOSTATS 
FHE RECOGNIZED STANDARD 
Tae Wirt ELecTRIc Co., INC. 





Contractors, Jobbers and Dynamo Builders 
make money with this free book 











A COM PLETE LINE 











3 PHILADELPHIA 
NEE YORK CHICAGO National Code Standard 
| Specialties 
ate ne. BP er ay lg Transmission Cartridge 7 Blocks 
Boek Dring Coat Washing Machinery and tome nate wemenet dees 
c Locomotives. Catalogues are yours ee 
for the asking. Address No. 31286 EDISON BASE GET OUR NET PRICES AND BULLETINS 
' THE JEFFREY MFG. CO. FUsELess attacument PLuc PERU ELECTRIC MFG. CO. 
= —_ COLUMBUS, OHIO, U. 8. A. PERU, INDIANA 








een 


iLL IT'S CRACKED UP TO BE 


A PERFECT INSULATION FOR ANY 
yO N7 SORT OF ELECTRIC WIRING... . 


oy =6Nu 
fo OKONITE WIRES AND CABLES 
a OKONITE AND MANSON TAPE 














MAR 
REG. U's. PATENT OFFICE. 


Central Clertrir Company, WESTERN = aan ICAGO. + eons 


AGENTS 
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NTERIOR CONDUIT 


We manufacture a large variety of 
interior conduits for modern wiring 
in public and private buildings, ears, 
steamships, etc., and for each type 
of conduit we make a complete line 
of junction boxes, fittings and tools, 
Our products are specified by the 











leading architects and contreciors 
because of their superior quality. 


WRITE FOR BULLETIN 421% 











Edgewood Inn, Greenwich, Conn. 


SPRAGUE ELECTRIC COMPANY 


General Offices: 527 West 34th Street, New York City 





Benjamin Wireless Clusters 






burst | NATIONAL CODE STANDARD 
Better \ ; 1 

and / SIMPLE, STRONG AND 

Cheaper / HIGH INSULATION 


| a EASILY CONNECTED 
Lamps | a oN FIBRE LINED 


ONLY TWO BIND. 
ING SCREWS 








\ BENJAMIN 


MAKES 


THE BEST 





Try the Arc Burst 
and Save Money 





Sd STYLE P STYLE 7 STYLE K 


Benjamin Electric Manufacturing Compavy 


So Chicago New York San Francisco 
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SAMSON 
Batteries 


a ba celebrated 
oven circuit 
bettery which 
hes maintained 
the same price 
ad quality for 
e'vhteen years 














ig x 4% x 8 inches 








Samson carbons are manufac- 
tured in France. 

No. 3 especially adapted for 
telephone work. 

Insist that every element is the 
genuine ‘“‘ Samson.” 

Made in four different styles— 
Nos. i, 2, 8 and Samson Semi- 
Dr} 

Not cheapest, but least expen- 
sive. 

Roware of the many imitations. 

Tests prove it. 





\o solicit correspondence re- 
gariing any of the different 
sty'cs. Pamphlets upon request. 
| es 








FOR SALE BY 


I D.Lawrence 
Eleetric Co. 


CINCINNATI - OHIO 














MEET US 


AT THE 


INTERNATIONAL 
ELECTRICAL 
EXHIBITION 











We will exhibit a fine line of High- 
Grade Kuife Switches, Switchboards, 
Panel-Boards, etc. Our Stand will be at 
section No. 85, near main entrance. 

In the meantime write and get our 
catalogues, also Builetin No.5 with prices 
on Switches and Fuse Blocks arranged 
for New Code Fuses. 

They are the BEST. 








WORCESTER ELECTRIC 
MFG. CO. 


WORCESTER - - MASS. 

















How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 

















Copley Square Hotel 


Huntington Ave. and Exeter Street 


























Nearest Hotel to the National Electrical Contractors’ Convention 


and two to three minutes’ walk from Huntington Avenue Station of Boston 
& Albany Division of New York Central, and Back Bay Station of New York, 
New Haven & Hartford Railways. All trains stop at these stations. 


A First-class Hotel at Reasonable Prices 
European Plan $1.50 Per Day and Upwards 


Long-distance Telephone in Every Room AMOS H. WHIPPLE, Proprietor 








“THE BEST EVER” 





MEMBERS OF THE 


NATIONAL 
ELECTRICAL 
CONTRACTORS’ 
ASSOCIATION 


WILL SEE AT 


BOSTON 


MECHANICS’ HALL, July 15 to 22 
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“WELL LEAVE IT 
T? YOU” 

















THE BATTERY 
THAT PRODUCES RESULTS 


BETTER AND MORE SATISFACTORY SERVICE 
Very Compact—Large Contact Surface, 
eliminating internal resistance 
THE TRAY PLATE BATTERY is known 
for its exceedingly Low Resistance, 
Economical Operation, and as a 
Saver of Fuel is without an equal 


LARGELY INCREASED CAPITAL 
AND BETTER FACILITIES enable 
us to supply all orders promptly 
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TRAY PLATE 
STORAGE BATTERY 


The SIMPLEST, MOST DURABLE anda 
BEST STORAGE BATTERY MAD2 ior 
Central Stations, Lighting and Powe; 
Plants, Isolated Plants, Etc. 
We also manufacture an IMPROVED CELL Typp 
BATTERY in All General Styles for All Purposes, 
including Electrical Vehicle Batteries. 

SEND FOR DETAILS 


TRAY PLATE BATTERY CO. 


5 Frederick St., BINGHAMTON, N. Y. 
NEW YORK -39 Cortlandt St. 











useless. 


plants. 


A WATER WHEEL 
GOVERNOR 


must govern or it is worse than 
Hundreds of our Com- 
pensating Governors are in suc- 
cessful use on power and lighting 
They must be good. 


Let us send you o 


WOODWARD GOVERNOR CO. 


656 Race St., ROCKFORD, ILL. 


a aena-tie Vi 
COMPOUNDS 


STANDARD FOR 19 YERRs 


P&B 


THE STANDARD PAINT CO. (°° Ui Noke 


MANUFACTURED BY 





ur catalogue 





How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE io him 
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Phillips Insulated Wire Co. ...... 60 
Phosphor-Bronze Smelting Co.... 54 
Pignolet, tons Mio.c60..5 canes 6 
Piatt Iron Werks Co... .sccc% 2 55 
Polytechnic Institute of Brooklyn 52 
Prentiss Clock ee Co.. 52 


Prometheus Electric Co. orale ia 7 


Bucen'® Co. Ine: <.sasvesscaness 


Reeves Engine Co............... 37 
Replogle Governor Works. 
Reynolds Etec. Flasher Mfg. Co.. 51 


Robbins & Myers Co............ 13,25 
Robertson & Sons, James L....... 51 
Robins Conveying Belt Co........ 54 


Rochester Machine Too] Wks.,Ltd. 16 


Roebling’s Sons Co., John A..... 
Rose Polytechnic Institute ...... 52 
Ss 
Safety Insulated Wire & Cable Co. 10 
CO. © CSo EIT US ene nn sae carer 27 
Samson Cordage Works.......... 60 
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Splitdorf Laboratory...... ...... es : ., Whitney Electrical Inst. Co...... 21 
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SAMSON TURBINE — 





The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently by 

for the NIAGARA FALLS HYDRAULIC POWER & MANU#ACTURING CO., Niagara Falls, N. Y. 

conducted by competent engineers developed as follows: 
Head Gateage Speed H.-P. 


Generator Efficiency Turbine agence 


213 ft. 1-2 257 r,P.m, 1750 es per cent 73 00 o rer cent 
ms * 3-4 257 3000 
3 “sé Full 257 “sé = 3 4 «sé Pe “ o6é 


These results have never been eq"aled by any turbine of the Horizontal Shaft Design, operating under equé:'y 
HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to Generators. 
Francis’ weirs and formule for discharge were used. The original test reports on file at our offices. These 
— a all fitted with our SAMSON BALANCED GATES, Note especially the UNIFORM SPEED AT Ai-L 
ATEA 3 
ae 








JAMES LEFFEL & CO, 20. 20 razonda st. SPRINGFIELD, OHIO, U. S. A. 
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SOMETHING NEW 
The “H. & M.” Moulding Branch Blocks 


MANUFACTURED IN SIX STYLES 
EACH BLOCK PACKED IN A NEAT PAPER BOX 





LIST Nv. STD. PKG. 
901 2 WIRE MAIN TO SINGLE 2 WIRE BRANCH 100 
9022 « « « DOUBLE2 « “ 100 
9033“ “« « SINGLE2 « « 100 
9043 « « «© DOUBLE2 « e 

« SINGLE 3. « “ 50 


905 ? “6 66 


- 
- 


DOUBLE 3. « “ 50 


By using the ““H. & M.” Moulding Branch 
Blocks, all disadvantages in waking 
branches are done away with. Time is 
saved, simply place the blocks where 
branches are desired. The main line of 
moulding can be completed, and branches 
finished afterwards. By the old method, 
branches have to be spliced before main 
line can be finished. Consider these 
advantages. Write to-day for prices, 
discounts, etc., to your jobber or to the 
manufacturers. 


cutting of moulding to accommo- 
date joints. 

soldering of joints. 

exposed wire. 


danger of fire from loose joints. 
time lost in installation. 





vim City Engineering Company 
°i:65 Orange Street, New Haven, Conn. 
rproved by the Underwriters’ National Electrical Association 


ELECTRICAL 

















ONE... 
Central Problem 


The Accelerator Solved 








The Accelerator solves many problems 
of automatic and remote control. 

For instance in our own factory is a 
blower located on the second floor and 
which is used to supply blast for gas fur- 
naces on the first, second and third floors. 
This blower gets its power from our regular 
line shafting. 1t was either a case of run- 
ning it all day, or chasing up from the first 
or down from the third floor to start it 
when it was wanted on either of those 
floors. By connecting the blower to the 
shaft with an Accelerator it is started and 
stopped from any floor by means of snap 





switches. While any of the switches are 
“on” the blower will continue to run; as soon as all the switches are “off” 
it wil top. 

The Accelerator is the only clutch on the market that wili gradually accel- 
erat: load from rest to synchronism. It requires no adjustment for wear 
of fo os. and ean be operated either by push buttons or automatie devices. 

Thove’s a story of interest in our catalog for the man whose work it is to 
devi.» ways for reducing factory costs. 

i EEE 
a. 





C:itler-Hammer Clutch Co. 
MILWAUKEE, WISCONSIN 


NEW YORK BOSTON CHICAGO PITTSBURG 
136} berty St. 176 Federal St. Monadnock Bldg. Farmers Bank Bldg. 
ieee 





REVIEW 


THERE’S GOING TO BE TROUBLE 
IF LIGHTNING COMES YOUR WAY. 


Of course, it can’t be stopped, but it can be prevented 
from going through an electric system. 


GARTON LIGHTNING ARRESTERS 


make the lightning harmless as far as your line and 
station are concerned. They tame the wildest flash that 
ever came to earth. 

The remarkably small air-gap they employ affords a 
path for the lightning that it seems unable to refuse. 
The best method of distribution to secure reliable results 
is given in our Booklet ‘‘An Easy Way.” 

SEND For Ir To-Day. 


Note—Garton-Daniels Lightning Arresters are included in the April 
issue of ‘“‘Approved List of Fittings’’ published by the National 
Board of Fire Underwriters. 


GARTON-DANIELS Co. 
KEOKUK, IOWA 











We Lay Condutt 


Wherever Conduit is Used 














One of our men carrying Conduit in the City of Mexico 


EXPERT ELECTRICAL 
G. M. GEST, SUBWAY CONTRACTOR 
277 Broadway 


Union Trust Building 
New York Cincinnati 
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Bituminized 
Fiber Conduit 


For Underground 
Electrical Construction 








The American Conduit Company has a 
corps of experts in underground con- 
struction and is prepared to furnish 


supervision of work if desired. We 
would prefer to co-operate with con- 
tractors in underground construction: 
but if desired will submit estimates 
and bids and take contracts for com- 
pleted underground systems in any 
part of the United States or Canada. 


AMERICAN CONDUIT COMPANY 
Main Offices: 
1005-1006 Manhattan Bldg,, CHICAGO 
Other {170 Broadway, New York 
Offices } 336 Macy St., Los Angeles 








TUERK FANS 


(Alternating Current, Ceiling) 


HUNTER FAN & MOTOR CO. 


FULTON, N. Y., U. S. A. 


E. B. LATHAM & CO., General Agents, 
39 Vesey St., New York City. 








Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons «ra. 
Chief American Office 
91 JOHN STREET, NEW YORK 
Manufactory, SHEFFIELD, BENG. 

















DETROIT 


BUFFALO 
STEAMBOAT Co. 


Steamers Eastern States and Western States 
The DIRECT and POPULAR 





ROUTE to POINTS WEST 
DAILY SERVICE, MAY [0th 


Improved Express Service (14 hours) Between 
BUFFALO and DETROIT 
Ly. Buffalo Daily, 5.80P.M, Ar. Detroit, 7.30 A, M. 
Connecting with Early Morning Trains for Points North 
and West and D. & C. Line for Mackinac Island, 
Ly. Detroit Daily, 5.00P.M. Ar. Buffalo, 9.00 A. M. 
Connecting with all Morning Trains for Points East. 
Rate between Buffalo and Detroit $8.50 one way. 
$6.50 round trip. Berths $1.00, $1.50; Staterooms 
$2.50 each direction. 
send 2c Stamp for Illustrated Pamph'et. 
Through Tickets sold to all Points via Lake and Rail. 
RAIL TICKETS HONORED ON STEAMERS 
All Classes of Tickets sold reading via Grand Trunk, 
Michigan Central and Wabash Railways, between Buf- 
falo and Detrolt, will be accepted for transportation on 
D. & B. Strs. in either direction between Buffalo and 
Detroit. A. A. SCHANTZ, G.S.& P.T.M., Detroit, Mich. 
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CLASSIFIED INDEX—(Continued from page 28) 


ADJUSTERS, INCANDESCENT LAMPS 
Incan. Elec. Light Manipulator Co. 
Atk-COMPRESSORS 
Allis-Chalmers Co. 
National Electric Co. 
Platt [ron Works Co. 
ALTERNATORS 
Fort Wayne Electric Works 
General Electric Co. 
National Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
ANncuHoRs, Guy 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
ANNUDNCIATORS 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Stanley & Patterson 
ATTACHMENT PLUGS 
Ilubbell, Harvey 
BATTERIES, PRIMARY 
Bissell Co., The F. 
Bunnell & Co., J H. 
Burnley Battery & Mfg. Co. 
Doubleday-Hill Electric Co. 
Eastern Carbon Works 
Edison Mfg. Co. 
Electric Motor & Equipment Co. 
Empire State Dry Battery Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
New York (¢ oil Co. 
Wesco Supply Co. 
BATTERIES, STORAGE 
American Battery Co. 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
New England Motor Co. 
Tray Plate Battery Co. 
Willard Storage Battery Co. 
BELLS 
Ostrander & Co., W. R. 
BELT CONVEYERS 
Robins Conveying Belt Co. 
BELT DRESSING 
Dixon Crucible Co., Joseph 
BLOWERS 
Green Fuel Economizer Co. 
BoILERS 
Babcock & Wilcox Co., The 
Stirling & Co., The 
Westinghouse Church Kerr & Co. 
Booxs, TECHNICAL 
Cushing, H. C. 
Electrical Review Pub. Co. 
Spon & Chamberlain 
D. Van Nostrand Co. 
Wiley & Sons, John 
BRIDGES 
American Bridge Co. 
BRIDLE RINGS 
Barron & Co.. Jas. S. 
Bissell Co., The F. 
BrusHES, DyNAMO 
Eastern Carbon Works 
Le Valley Vite Carbon Brush Co. 
Wirt Electric Co. 
CABLE HANGERS 
American Electric Fuse Co. 
Barron & Co., Jas. S. 
Bissell Co., The F. 
Standard Underground Cable Co. 
CABLE MACHINERY 
Aiton Machine Co. 
CABLING MACHINES 
New England Butt Co. 
Car HEATERS 
Simplex Electric Heating Co. 
CARBONS 
American Carbon & Battery Co. 
Eastern Carbon Works 
National Carbon Co. 
CASTINGS 
National Electric Co. 
New England Butt Co. 


Phosphor-Bronze Smelting Co., Ltd. 


CHARGING SETS 
Electric Launch Co. 
CrrcuIt-BREAKERS 
Bissell Co., The F. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 


Circuit-BREAKERS 
Fort Wayne Electric Works 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CLEANERS, INCANDESCENT LAMPS 


Incan. Elec. Light Manipulating Co. 


CLIMBERS 

Klein & Sons, Mathias 
CLotHES LOCKERS 

Darby & Sons, Edward 
CLUSTERS 

Benjamin Electric Mfg. Co. 

Hubbell, Harvey 
CLUTCHES, MAGNETIC 

Cutler-Hammer Clutch Co. 


CoaL-HaNDLING MACHINERY 
Robins Conveying Machinery Co. 
The Jeffrey Mfg. Co. 

CoaL Minina MACHINERY 
Allis-Chalmers Co. 

General Electric Uo. 
The Jeffrey Mfg Co. 
Westinghouse Electric & Mfg. Co. 


CoLORING CoMPOUND 
Signaloid Chemical Works 
COMMUTATORS 
Homer Commutator Co. 
COoMMUTATOR LUBRICANT 
Allen & Co, L. B. 
Atlantic Mfg. Co. 
CONDENSERS (ELECTRIC) 
Heine, William 
Marshall, William 
ConpDvUITS 
American Circular Loom Co. 
American Conduit Co. 
American Vitrified Conduit Co. 
Bissell Co., The F. 
Camp Co., H. B. 
Doubleday-Hill Electric Co. 
Gest, G. M. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 
Wyckoff Pipe & Creosoting Co. 
Conpuit Rops 
Barron & Co., Jas. S. 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
CONSTRUCTION 
J G. White & Co. 
New England Engineering Co. 
CONSTRUCTION SUPPLIES 
Barron & Co., Jas. 8. 
T. H. Brady 
CONTROLLERS 
) Allis-Chalmers Co. ) 
( Bullock Electric Mfg. Co. § 
American Electric & Controller Co. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 
CorD AND RoPE 
Samson Cordage Works 
Cross-ARMS, BRACKETS, Prins, TIEs, 
CLIMBERS, Etc. 
Bissell Co., The F. 
Central Electric Co. 
Doubleday-Hill Electric Co. 
Klein & Son, Mathias 
Phelan, D. W. 
Wyckoff Pipe & Creosoting Co. 
CURRENT TAPS 
Hubbell, Harvey 
DIALS 
Manhattan Dial Co. 
DIMMERS 
Cutler-Hammer Mfg. Co. 
Wirt Electric Co. 
Drying APPARATUS 
Devine, Joseph P. 
Drytnc MACHINERY 
Aiton Machine Co. 
DyNAMOS AND Motors 
| Allis-Chalmers Co. ) 
Bullock Electric Mfg. Co. § 
American Engine Co. 
Bissell Co., The F. 
Burke Electric Co. 
Central Electric Co. 
Century Electric Co. 
Crocker- Wheeler Co. 
Dieh! Mfg. Co 
Doubleday-Hill Electric Co. 
Dustin Co., Chas. 
Eck Dynamo & Motor Works 
Electro-Dy namic Co. 


(Continued on page 34) 


DYNAMOS AND Motors 
Elwell Parker Electric (Co. 
Fort Wayne Electric Works 
General Electric Co, 

Jantz & Leist Electric Co. 
Jeffrey Mfg. Co. 

Keystone Electric Co. 
Muralt & Co. 

Nationa] Electric Co. 

New England Motor (o. 
Northern Electrical Mf, Go 
Peerless Electric Co. ~ — 
Robbins & Myers Co. 
Sprague Electric Co, 
Stanley-G. I. Electric Mis. Go 
Stow Mfg. Co. will 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric Mfg. (o, 
Wesco Supply Co. 

Western Electric Co. 


Westinghouse Electric & Mf g. Co. 
ELEcTrRIC CoOKING APP. ATts 
Bissell Co., The F. 
Doubleday-Hill Electr:s Co, 
Prometheus Electric “., 
Simplex Electric Heati: Co, 
ELECTRICAL DEcoratic 
Doubleday-Hill Electri: Co 


Electric Motor & Equipment Co, 
ELEcTRIC LIGHTERS 

Stanley & Patterson 
ELEctTRIC LocoMoTIvEs 

General Electric Co. 

The Jeffrey Mfg. Co. 

Westinghouse Electric « Mfg Co, 
ELECTRICAL INSTRUMEN'S 

Bissell Co., The F. 

Bossert Electric Construction Co, 

Bunnell & Co., J. H. 


Doubleday-Hill Electric Co. 
Electrical Testing Latratories 
Fort Wayne Electric Works 


General Electric Co. 

General Incandescent 

Johnson & Morton 

Leeds & Northrup Co 

Machado & Roller 

Pignolet, Louis M. 

Queen & Co., Inc. 

Wagner Electric Mfg. o. 

Westinghouse Electric & Mfg. Co. 
ELECTRIC SOLDERING [RoONS 

American Electrical Heiter Co. 

Prometheus Electric Co 

Simplex Electrical Co 
ELECTRICAL SUPPLIES 

American Electrical Supply Co. 

American Electric Fuse Co. 

Barron & Co., Jas. S. 

Bates & Neilson 

Bissell Co., The F. 

Central Electric Co. 

Chase-Shawmut Co. 

Doubleday-Hill Electric Co. 

Electrical Equipment « Supply Co. 

Electric Appliance Co. 

Electric Motor & Equip::cnt Co. 

Ewing: Merkle Electric ‘ 0. 

F. D. Lawrence Electric Vo. 

General Electric Co. 

Johnson & Morton 

Manhattan Electrical Supply Co. 

Paiste Co., H. T. 

Sarco Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 

Westinghouse Electric « sIfg. Co. 


ire Light Co. 


ELEVATING AND CONVEY! <<‘: MACHIN- 
ERY 
Jeffrey Mfg. Co. 
ENGINES, GAS AND GASOLINE 
Allis-Chalmers Co. 
Otto Gas Engine Works 
Westinghouse Machine (' 
ENGINES (STEAM) 
Allis-Chalmers Co. 
American Diesel Engine ‘». 
American Engine Co. 
Ball Engine Co. 
Ball & Wood Co. 
Buckeye Engine Co. 
Dustin, Chas. E. 
Hoovens, Owens & Rents ‘iler Co. 
Reeves Engine Co. as 
Rochester Machine Tool W orks 
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Made in the style sh 


accommodate from 
to eight switches. 






also be used 
conduit boxes. 


Cen 


avrdem style. 


92 UNION PLACE 


anc carried in stock to 





W. also make them in 





PLATES FOR 


PUSH BUTTON 
FLUSH SWITCHES 


own 
















with 













No. 2 P Gang Push Plate 






(fi 


HART 480 HEGEMAN 


UNS ZO; 











We call particular atten- 
tion to the generous size 
of our plates. 
made large so they can 
be used 


They are 


in connection 


with the wall cases and 
cover up all broken edges 
of plaster. 


The best plate for al! 
places, for all conditions. 
Shall we send you our 
catalogue showing a 
complete line of our push 
and flush switches? 


HARTFORD, CT. 








READ THIS 


We CANNOT ADVERTISE 








LARCE STOCK 


Michigan White 





all oury goods here, but 
will send Catalogues and 
circulars FREE FOR THE 
ASKING. 


J, f. BUNNELL 
& C0, Inc. 


20 Park Place, New York 
MANUFACTURERS OF 


TELEGSAPH INSTRUMENTS, 
ELECT}iCAL APPARATUS AND 
SUPPLIES, 





CEDAR POLES 


of Quality 


PROMPT SHIPMENTS 


Kellogg Switchboard & Supply Co. 


CHICACO 








POLES 


MICHICAN 
AND 
IDAHO CEDAR 


THE F. BISSELL COMPANY. 
ToLevDo, 0. 














es 2 
Big Four 





For INSTRUMENTS, METERS, 
INDICATORS, ETC. 


MANHATTAN DIAL COMPANY 
40 Lexington Avenue, - BROOKLYN, N. Y. 


BNAMEMI: 


DIALS 








QUICK AND 
GOOD WORK 
is the kind that 


BURNLEY 
SOLDERING 
PASTE (Patented) 


will help you to do. 
Put up in 2 02z., 4 0z., 
¥elb., 1 Ib., 5 Ib., 10 Ib. 
and 50 Ib. packages. 

Stick and Paste 


The 
Burnley Battery 








N. E. MOTORS 
DYNAMOS 


AND 


Storage Batteries 











WRITE FOR CATALOGUE 
AND PRICES 








and M’f’g Co. 
Painesville, Ohio The New England Moter Co. ig otter 
ORY BATTERIES LOWELL, MASS. q e 





The Best Line from the 


Leading Cities of 


OHIO, INDIANA 
AND ILLINOIS 


FLORIDA-- CUBA 
CALIFORNIA: : : 


Write for Folders 























ELECTRICAL REVIEW Vol. 47 No, 3 











The Proceedings of Seven Conventions in One Issu 


Lesiicemenicetiaati es. 








lab unexcelled news features of the ELecrrica, Review were promi- 

nently evidenced during the past few weeks. Following closely 
on its complete telegraphic report of the National Electric Light Asso- 
ciation, in the issue of June 10, last week’s issue (July 1) contained 
early and complete reports of the following important conventions: 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
CANADIAN ELECTRICAL ASSOCIATION 

NATIONAL ELECTRICAL TRADES’ ASSOCIATION 
NATIONAL-INTERSTATE TELEPHONE ASSOCIATION 
NEW YORK STATE TELEPHONE ASSOCIATION 
MASTER CAR BUILDERS’ ASSOCIATION | 
ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION 


You are always promptly informed of the progress of the World of Electricity—Scientific and 
Industrial—if you read the 


E L E .: T R I Cc A L R E V I E W, Published at 13 Park Row, New York 























THEeDp 1908 EDITION 


Standard Wiring 


For Electric Light and Power 


By H. C. CUSHING, Jr., A. I. BE. E., Electrical Engineer and Inspector. 


By Cornell University, Stanford University and other Technical Colleges and S« iiools 
By over 89,500 Electrical Engineers, Central Station Managers and Wiremen 


ADOPTED By the Fire Underwriters of the United States 


BEC A U SE It is the only book on Wiring and Construction kept strictly up to date 
It contains all the necessary Tables, Rules, Formulas and Illustrations 
It settles disputes, and if referred to before wiring will prevent disputes 





FLEXIBLE LEATHER COVER (Pocket Size) $1. Sent post paid upon receipt of price, by 


ELECTRICAL REVIEW PUB. CO., 13-21 Park Row, NEW YORK 
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ESULTS 


ARE WHAT WE ARE ALL AFTER 








TO CET THE BEST, EVERY MANUFACTURING CONCERN 


MUST SELL OR USE ITS 
BY-PRODUCTS 


WHY NOT INSTALL AN 


Urderground Exhaust Steam Heating System 


ann SELL your EXHAUST STEAM 


WRITE FOR INTERESTING PARTICULARS 


» cHicaéo.S AMERIGAN DISTRIGT STEAM GO. cockrosr, x. v. 















































This illustration shows The New Hamilton- 
Corliss vertical cross-compound engine exhibited 
by us at Louisiana Purchase Exposition at St. 
Louis. It has a normal rating of 2500 horse power 
and is designed for direct connection to a 1500 
KW. alternating generator. 


Our new catalog describes this engine 
in detail. Send for it 








The 


Hooven, Owens, 
Rentschler 
Company 
HAMILTON, OHIO 


NEW YORK: 39-41 Cortlandt Street 
CHICAGO: 1127 Marquette Building 

ST. LOUIS: 1316 Chemical Building 
SAN FRANCISCO: Chas. C. Moore G Co. 
» PITTSBURG, PA.: 716 Empire Building 
ATLANTA, GA.: 403 Equitable Building 
CHARLOTTE, N.C. 
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ELECTRICAL 
MECHANICAL 
CONSULTING 








DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 














Cc. E. F. AHLM 


Consulting, Electrical and Mechanical 
Engineer 


Designs and Specifications 
Expert in the Design of 

| Lifting Magnets 

Williamson Building, Cleveland, 0. 








THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
Marquette Building 
CHICAGO 








E. R. Carichoff, M. A. 


M. AM. INST. E. E. 


SPECIALTIES 
Electric Elevators and Motor Control 
Inventions and Patent Cases 


NEw YorRK 


20 BROAD STREET, 








WM. R. C. CORSON 
CONSULTING ENGINEER 
Plans, eet See of 


factory, power an installations. 
Inv ions of electrolysis of under- 
ground structures. 


Reports. Laboratory teste and experi- 
ments. 


Hartrorp, Cr. 


36 Peart Sr., 








WILLIAM S. BARSTOW 


Consulting Electrical Engineer 
56-58 Pine Street, New York City 


Examinations and Reports on Elec- 
tric Properties. Estimates, Specifi- 
cationsand Plans for Electric Light- 


ing, Power and Railway Plants. 
TELEPHONE 2730 JOHN 
Western Office “The Portland,’ Portland, Ore. 








F. W. Darlington 


MEM. A. I. E. E. 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. Philadelphia, Pa. 
yess Testimony, Estimates, Plans, Specifi- 
cations, and Superintendence. Electric Rail- 
ways, Electric ower, Electric Light, Steam 












W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


CHIcaGo 


1509 Fisher Building, 





GEO. T. HANCHETT, 


CONSULTING anp 
ELECTRICAL ENGIN EER, 


t1q Lisgrty Street, New Youx, 





HORATIO A. FOSTER 


Electrical Engineer 


Consultation and reports upon new 
projects. Investigation of lighting, 
| railway and power properties. 

| 650 BuLLitT BUILDING 

| ’ PHILADELPHIA, PA. 





———————____. 


HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmissio; 


Surre 1805, CHEmIcaL Bioa., &» 


Louis 








COSTS 


GUNN, RICHARDS & CO. 
Production Engineers and Accountants 


43 Wall Street 

43 Exchange Place 
50 Congress Street 
224 St. James Street 


NEW YORK 


BOSTON 
MONTREAL 











Iron City Engineering Co:apany 
CONTRACTING ELECT? !CAL 
BNGINEERS 
Power and Light Instai!xtions 
Bell L. D. Tel. 1599 Court 
Frick Bldg. 


Pittsburg, Pa. 





Bates & Neilson 


Consulting Electrical 
Engineers 
42 Broadway New York 
Recommendations concerning alterations, 
wt, ai an Pp Pp A new inetallati 
involving electrical questions. 












DODGE & DAY 


ENGINEERS 
Mechanical, Electrical, Architectural 
Philadelphia, Penn. 


Layout, construction and equipment of 
industrial- establishments. 


Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 





J. H. HALLBERG 


CONSULTING ENGINEER 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports. 


45 BROADWAY New YorE 


Long-Distance Telephone 4578 Broad 








THE JOHN F. KEL‘Y 
ENGINEERING CO. 


Consulting and Contracting Engineers 


149 Broapway, New York 


*Phone-7259 Cortlandt 








H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


NEW YORK LIFE BUILDING 
CHICAGO, ILL. 











EBNWGIN EER S 


appearing in this department may be sure 
that their addresses are 
spicuous location for the electrical industry. 


in the most con- 





EDWARD R. KNOWLES &5: 


CONSULTING ENGINEER «np 
ELECTRIC POWER EXP#RT 


Examinations, Tests and , 
and Specieaiiene Seewa. jons laid 
out ea) . 


oe 





186 Liserty 8r7., New Yoxrs Crry 















ENGINES (STEAM) 
Westinghouse Machine Co. 
ENGINE-STOPS 
Consvlidated Engine-Stop Co. 
ENGINEERS AND CONTRACTORS 
Ahlm, C. E. F. 
Arnold Electric Power Station Co. 
Barstow, W. S. 
Bates & Neilson 
Baumfiek & Felsenthal 
Byllesby & Co., H. M. 
Carichoff, E. R. 
Corson, Wm. R. C. 
Darlington, F. W. 
Dodge & Day 
Fergus, W. S. 
Foster, Horatio A. 
Gunn, Richard & Co. 
Hallberg, J. H. 
Hanchett, George T. 
Humphrey, Henry H. 
Iron City Engineering Co. 
Kelly Engineering Co., John F. 
Knowles, Edward R. 
— Lamar 
ershon, Ralph D. 
Muralt & Co. 
New England Engineering Co 
Schott, W. H. 
Stanton, Le Roy W. 
Townsend, Fitzhugh 
White & Co., J. G. 
Wilmerding, C. H. 
EXPERIMENTAL OUTFITS 
Parsell & Weed, Inc. 


CLASSIFIED INDEX 
(Continued from page 30) 


Fans AND Fan Motors 


Bissell Co., The F. 

Central Electric Co. 

Century Electric Co. 

Colonial Fan & Motor Co. 

Diehl Mfg. Co. 

Doubleday- Hill Electric Co. 
Electric Motor & Equipment Co. 
Fort Wayne Electric Works 
General Electric Co. 

Green Fuel Economizer Co. 
Hunter Fan & Motor Co. 
Peerless Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. 

Stanley & Patterson 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Frere SPECIALTIES 


Morris Electric Co. 
Wilmington Fibre Specialty Co. 


FrxTuREs (ELECTRIC) 


Benjamin Electric Mfg. Co. 


FLASHERS 


Bissell Co., The F. 

Electric Motor & Equipment Co 
Reynolds Electric Flasher Mfg. Co. 
Schneider & Co., C. O. 


FLEXIBLE SHAFTING 


Stow Mfg. Co. 


FusEs 


American Electric Fuse Co. 
Bissell Co., The F. 
Chase-Shawmut Co. 

Chicago Fuse Wire & Mfg. Co. 


FUusrs 
D. & W. Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 


Fuse Biocks 

Peru Electric Mfg. Co. 
FuEL EcoNOMIZERS 

Green Fuel Economizer Co. 


GEARS 

New Process Raw Hide Co. 
GENERATORS 

§ Allis-Chalmers Co. 

( Bullock Electric Mfg. Co. t 


GRAPHITE 
Dixon Crucible Co , Jos. 


GLOBES, SHADES, ETc. 
Frink, I. P. 
Holophane Glass Co. 
Phcenix Glass Co. 
Wheeler Reflector Co. 
Heatrna APPARATUS 
American Electric Heater Co. 
Prometheus Electric Co. 
Simplex Electric Heater Co. 
House Goons. 
Central Electric Co. 
Ostrander & Co., W. R. 
Hosting MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
HyDRAULIC CHINERY 
Aiton Machine Co. 
Allis-Chalmers Co. 


(Continued on page 36) 


IMPREGNATING APPARATUS 

Devine, Joseph P. 
INSTRUMENTS 

Bissell Co., The F. 

Bristol Co. 

Bullock Electric Mfg. Co. 

Dongan Instrument Co. 

Doubleday-Hill Electric Co 

Knott Apparatus Co., L. E. 

Leeds & Northrup Co. 

Machado & Roller 

Pignolet, Louis M. 

Queen & Co., Inc. 

Stanley Instrument Co. 

Wagner Electric Mfg. Co. 

Westinghouse Electric & Mfg. Co. 
INSULATING AND BRAIDING SILKS 

Sauquoit Silk Mfg. Co. 
INSULATORS AND INSULATING MA ?ERIAL 

American Vulcanized Fibre o. 

Case Brothers 

Doubleday-Hill Electric Co. 

Elm is Co. 

General Electric Co. 

Hardy Co., R. E. 

Lima Insulator Co. 

Macon-Evans Varnish Co. 

Okonite Co. 

Standard Paint Co. 

Standard Underground Cable Co. 

Standard Varnish Co. 
INSULATING MACHINERY 

Aiton Machine Co. “ 
In1p10 PLATINUM, WIRE AND SHEET 

Baker & Co., Inc. 
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ELECTRICAL 
MECHANICAL 
CONSULTING 


DIRECTORY or ENGINEERS | 


CONTRACTORS 
SPECIAL 
INTERESTS 

















LAMAR LYNDON, 


CONSULTING 
ELEZTRICAL ENGINEER. 
Distance Power Transmission 
“a Alternating Current Problems 
a Specialty. 


Park Row BvuILpING, New Yorx. 





KEMPSTER B. MILLER 


SAMUEL G. McMEEN 


Consulting Engineers. . 
Telephone Installations 


145471456 Monadnock Block, 


CHICAGO, ILLINOIS 








—_—_——_ 


RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 








tes, Keports, Plans, Specifications and 
peerrision of Bleetric Lighting, Railway and 
| pases Phe istance Power Transmission. 
| New You: rt Pine Street 
| Montrza:.: Street Railway Chambers 


New England Engineering Co. 


roo Broapway, 
New York 


WATERBURY, 
ONN. 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other engineering instal- 
lations built or remodeled 





LE ROY W. STANTON 


CONSULTING 

TELEPHONE ENGINEER 
Plans, Specitications and Supervision 
of Installation ot Complete Telephone 
Plants. Speciai Reports on Tele- 


phone Properties and Apparatus. 
411 Electrical Building, Cleveland, Ohio. 





-MURALT 6 CO. 







CoNSULTING AND 
CONTRACTING ENGINEERS 
25 Pine Street New York 


Complete Electric Plants. Alternat- 
ing-Current Systems a Specialty 






W. H. SCHOTT 

ENGINEER 

MARQUETTE 
CHICAGO 


1218-1221 BUILDING 


DEsIGNER AND Bui_pER—Central Station 
Heating, Gas, Electric Light, 


Water 





Works and Power Plants. 





FREDERICK S. STITT 


Attorney at Law 
Registered Patent Attorney 


15 WILLIAM STREET, NEW YorkK 





FITZHUGH TOWNSEND 


ELECTRICAL ENGINEER 
Electrical Designs and Calculations, 
Investigation and Development of In- 
ventions, Electrical Enterprises, Tests 
and Measurements. 

4 Broapway and 
117TH St. & AMSTERDAM 
AVE. 








t N. Y. Crry 








J. @. WHITE & COMPANY, 
INCORPORATED, 
ENGINEERS, CONTRACTORS 
43-49 Exchange Place, New York, N. Y. 
Lonpon CorrgsPoNDENTs : 

J. G. WHITE & CO., Ltd., 
22a CottecGe Hitt, Cannon STREET. 








C. H. WILMERDING 


M. AM. INST. B. E. 
M. AM. SOC. M. E. 


CONSULTING ENGINEER 
t100 Old Colony Bldg CHICAGO 


Complete Lighting, Power and Railway 
Plants, Plans, Specifications, Estimates 
and Reports. 














JuncTIoN Boxes 
Bossert Electric Construction Co. 
Johnson & Morton 


Lamps, ARC 
Bissell Co., The F. 
Doulbicday-Hill Electric Co. 
Genersl Electric Co. 
Nernst Lamp Co 
Warner Arc Lamp Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


LaMes, DECORATIVE 
Central Electric Co. 
Edison Deco. &Miniature Lamp Dept.- 


Lamps, INCANDESCENT 
Anchor Lamp Co. 
Banner Electric Co. 
Bay State Lamp Co. 
Bisse]! Co , The F. 
Brysn-Marsh Co. 
Buckeye Electric Co. 
Colonial Electric Co. 
Columbia Incandescent Lamp Co. 
Doubleday-Hill Electric Co. 
Downward Light Co. 
Ecouomical Electric Lamp Co. 
Economy Electric Co. 
Elecirical Testing Laboratories 
Fort Wayne Electric Works 
Gencral Electric Co. 
New York & Ohio Co. 
Phelps Co. 
Saw yer-Man Electric Co. 
She!by Electric Co 
Stundard Electric Mfg. Co 
Sterling Electric Mfg. Co. 
Sunbeam Ineandescent Lamp Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lauscues, ELEctrRIC 
Electric Launch Co. 
Lia ?NING ARRESTERS 
American Electric Fuse Co. 
Bissell Co., The F. 
Garton-Daniels Co. 
Goneral Electric Co, 
Westinghouse Electric & Mfg. Co. 


Licutine PLants 

‘1ssell Co., The F. 

sullock Electric Mfg. Co. 
rocker-Wheeler Co. 
oubleday-Hill Electric Co 
Fort Wayne Electric Works 
General Electric Co. - 


ef pet 2) a freed 


CLASSIFIED INDEX 
(Continued from page 34) 


LIGHTING PLANTS 
National Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LUBRICATING COMPONENTS 
Atlantic Mfg. Co. 


LUMBER, CREOSOTED 

Wyckoft Pipe & Creosoting Co. 
MACHINE ToOLs AND MACHINERY 

Hisey-Wolf Macbine Co. 

Jeffrey Mfg. Co. 

Morse Twist Drill & Machine Co. 

New England Butt Co. 
MAGNETS 

Underhill, Charles R. 
Mast-ARMs 

T. H. Brady 
MECHANICAL DRAFT 

Green Fuel Economizer Co. 
METAL POLISH 

L. B. Allen & Co., Inc. 
METERS 

Bissell Co., The F. 

Diamond Meter Co. 

Doubleday-Hill Electric Co. 

Duncan Electric Mfg. Co. 

Fort Wayne Electric Works 

General Electric Co. 

Queen & Co., Inc. 

Stanley Instrument Co. 

Westinghouse Electric & Mfg. Co 
Movu.pinc Boxes 

John L. Gleason 
NAME-PLATES 

Crowe Metal Mfg. Co. 

Schwerdtle Stamp Co., The 
PAINT 

Standard Paint Co. 
PANEL-BoaRps 

Bissell Co., The F. 

Johnson & Morton 

Waterbury & Co. 

Worcester Electric Mfg. Co. 
PaTENT SOLICITORS 

Duval. Edw. 8 

Dyer & Dyer 

Hamilton, James 

Siggers & Siggers 

Stitt, Frederick 38. 
PHOTOMETERS 

Electric Motor & Equipment Co. 

Queen & Co. © 


PINIons 
New Process Raw Hide Co. 


PLATINUM PRoDUCTS 
American Platinum Works 
Baker & Co., Inc. 


PLATINUM WIRE AND SHEET, PLAtI- 
NUM CRUCIBLES AND DISHES, 
PLATINUM RIveTs 

Baker & Co., Inc. 


PoLes, BRACKETs, Pins, TrEs, CRoss- 
Arms, CLIMBERS, ETC. 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Klein & Sons, Mathias 
Phelan, D. W. 
Wyckoff Pipe & Creosoting Co. 


PuMPING MACHINERY 
Platt Iron Works Co. 


RarL-Bonps 
General Electric Co. 
Roebling’s Sous Co., John A. 
RAILROADS, STEAM 
Big Four R. R. 
Chicago & Alton R. R. 
Erie R. R. 
Illinois Central R. R 
New Jer-ey Central R RK. 
New York Certral & Hudson River 
R.R 


Pennsylvania R. R. 
RaILWAY SPECIALTIES (ELECTRIC) 

Bissell Co., The F. 

Bunnell & Co., J. H. 

Central Electric Co. 

Continuous Rail Joint Co. of America 

Doubleday-Hill Electric Co. 

Electric Appliance Co. 

General Electric Co. 

Mullin, Colman J. 

Stuart-Howland Co. 

Westinghouse Electric & Mfg. Co. 
REFLECTORS 

Frink, I P. 

Holophane Glass Co. 

Wheeler Reflector Co 

Wirt Electric Co. 
REFRIGERATING PLANTS 

Automatic Refrigerating Co. 
REPAIRS 

Chicago Edison Co. 
REPLACERS INCANDESCENT LAMP 

Incandescent Kiectric Light: Manip- 

ulator Co. : 


(Continued on page &6) 


RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electr’c Heating Co. 
RHFOSTATS 
Cuticr-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Gen’] Incandescent Arc Light Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 
RusBerR Mint MACHINERY 
Aiton Machine Co. 
SCHCOLS 
McGill University 
Michigan College of Mines 
Polytechnic Institute of Brooklyn 


SEALS 

Schwerdtle Stamp Co., The 
SHADES 

Frink, I. P. 

Ilubbell, Harvey 

Wheeler Reflector Co. 


SHADEHOLDERS 
Hubbell, Harvey 
J-E-M Shadeholder Co. 
Sens 
American Electric Sign Co. 
Electric Motor & Equipment Co. 
SocKETs 
Benjamin Electric Mfg. Co. 
Hubbell, Harvey 
H. T. Paiste Co. 
Pass & Seymour, Inc. 
Trumbull Electric Co. 
Yost Electric Mfg. Co. 
SOLDERING STICKS AND PASTE 
Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 
Spark Coris 
New York Coil Co. 
Queen & Co., Inc 
SPARKING Pornts 
Baker & Co., Inc. 
Bissell Co., The F. 
SPECIALTIES 
American Electrical Supply Co. 
Blake Signal Mfg. Co. 
Cutter Co., Geo. 
Doubleday-Hill Electric Co. 
Electric Advertising Sign Co. 
Electric Contract Co. 
Electrical Equipment & Supply Co: 
lncan. Elec. Light Manipulating Co. 
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READY 


8vo., Cloth, Fully Illustrated, 675 pp. Price, $5.00 Net 12mo., Cloth, 250 pp., Fully Illustrated Price, $2.50 Net 


THE Electric Railways 


THEORETICALLY AND PRACTICALLY TREATED 


Electrical Transmission slipcase yesee 


Dept. of Electrical Engineering Polytechnic Institute of Brooklyn 
Instructor Electric Traction, Brooklyn Rapid Transit, and 


of Ener Pog 
Electrical Engineering Dept., New York Central Railroad 


Ling oe = a or poe . electric ieee, sebodying all the 

recent developments in electric traction has encourag: e authors in the prep- 

A Manual for the Design of Electrical Circuits aration of this book. Their aim has been to treat the subject exhaustively Troms 

the theoretical and practical side. Realizing the immensity of the traction feld 

By ARTHUR VAUGHAN ABBOTT, C.E. and the urgency of the demand for information on this subject, the authors have 

restricted their efforts in the present volume to the treatment of rolling stock, 

and have added ry a ~~. ge Be agers 4 2 ed time and 

: A A ; ; ; power curves. is their intention, shou e reception o is volume b 

Member Seeeen Sastinte of Mocteion! Engineers, age grod 4 agate snatiinte encouraging. to follow it by succeeding volumes covet the entire field. \i Re 
of Mining Engineers, Member American Society of Civil Engineers, information has been culled from the publications of engineering societies a 

Member American Society of Mechanical Engineers, etc. other sources in an effort to include in the work the most modern of railway data. 

This volume treats of both direct and alternating current apparatus, is profusely 

With Ten Folding Diagrams and Sixteen Full Page Engravings illustrated, and is restricted entirely to American Railway Practice. , 


























8vo., Paper, 64 pp. Diagrams and Tables Price, $1.00 8vo., Cloth, Illustrated, 232 pp. Price, $2.50 Net 








Electrical Engineering Alternating Current 
Experiments and Tests 


on Direct Current Machinery Engineering 


By PRACTICALLY TREATED 
George F. Sever 


Adjunct-Professor of Electrical Engine ering,Columbia University By E. B. Raymond 


The purpose of this pamphlet, is to make available to those students in : ° 
qugineoring Scerees who P not intend to make a specialty of electrical engineer- Testing Department, General Electric Company 
ing, such experiments and tests as they may find of value in the subse- 
quent pursuit of their professions. It deals solely with direct current apparatus, 
and points out the simple theory and methods of operating and testing standard 


direct current apparatus. The work has been arranged for the third year civil, 
mining, and mechanical engineering students at Columbia University. With 101 D iagrams and F. igur es 








8vo., 32 pp., 10 Illustrations. 


Short Course Laboratory and Factory 


Alternating Current 
Testing 


by by 


Price, 7ic. Net 8vo., 286 pp., 97 Illustrations. Price, $2.50 Net 








Tests in 


Electrical Engineering 


Prof. Fitzhugh Townsend Prof. Geo. F. Sever and Prof. Fitzhugh Townsend 


ELECTRICAL REVIEW PUBLISHING COMPANY | |; 


{3-21 Park Row, New York City, U. S. A. 














P. O. Box 339 Gro, 
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ANNUAL CAPACITY 
660,000 TONS 





AK®RICAN BRIDGE COMPANY OF NEW YORK 


STEEL BUILDINCS AND BRIDCES 


CONTRACTING OFFICES IN 


GENERAL OFFICES, 42 BROADWAY, NEW YORK 


ALL LARCE CITIES 











YOU FIND NORTHERN 
DYNAMOS EVERYWHERE 


ps all sorts of work, affording eco- 
nomical, convenient, satisfactory 
operation under all sorts of condi- 
tions. 
Northern Machines easily applied— 
easily kept in good operative con- 
dition. 


BULLETIN No. 45846 


We Show a Northern Spherical Dynamo Direct Connected 
to an Ohmen Engine 


NORTHERN ELECTRICAL MFG. CO., manuractuners 


MADISON, WIS., U.S.A. 


CHICAGO OFFICE, 425 MONADNOCK BLOCK 546 











REEVES 


THE 


Philadelphia 


REEVES 





HIGH- 
CLASS 
ARE ECONOMICAL 
Send for Tests and Description of Different Types 


Singer Building NEW YORK 


ENGINES 


ENCINE CO. 


Chicago 





“THE ONLY WAY” 


ane a 





THE CHICAGO & ALTON 
runs the largest passengerengines 
in the world 
They keep the trains on time 
Between Chicago, 
St. Louis, 
Kansas City and 
Peoria 


GeO. J. CHARLTON, General Passenger Agent 


CHICAGO, ILL. 














ELECTRICAL oom 
INDUSTRIES 


OFFERED 


LOCATIONS 


WITH 


Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 


ON THE LINES OF 


THE ILLINOIS CENTRAL R. R. 


ANDO THE 


YAZOO & MISSISSIPPI 
VALLEY R, R. 


For full information and descriptive pam- 
phiet, address ‘ 


J. C. CLAIR 
Industrial Commissioner 
1 Park Row, CHICACO, ILL. 


‘*The Nation’s pleasure ground and sanitarium.— 
David Bennett Hill. 


THE 
ADIRONDACK 
MOUNTAINS. 








The lakes and streams in the Adirondack 
of fish; 
inviting ; the air is filled with health, and the 


Mountains are full the woods are 


nights are cool and restful. If you visit this 
region once, you will go there again. An 
answer to almost any question in regard to 
the Adirondacks will be found in No. 20 of 
“The Adirondack 
Mountains and How to Reach Them,” 
by the 


NEW YORK CENTRAL 


A copy will be mailed free on receipt of a two-cent stamp, by 
George H. Daniels, General Passenger Agent, Grand Central Sta- 
tion, New York. 


the “Four-Track Series,” 
issued 











This Label on incan- 
descent lamps guar- 
antees best quality 
lamps 


STANDARD ELECTRICAL MFC.CO., Niles, Ohio 


























CARY SPRING WORKS 


240 and 242 West 29th Street, New York City 


FLAT SPIRAw 





EXTENSION Manufacturers of 


CUNEO “=. Wire and Springs 


COMPRESSION 





For Machinery, Motors, Clocks, 
Music Boxes and all kinds of Elec- 
trical Purposes 
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i 
tions; protective fuses for small 
currents; ignition fuses for tor- 
pedo and mining operations; 
special forms for wireless teleg- 














resistance wires to specifica- 





raphy; all forms of electrical 





GRAND PRIZE 


Universal Exposition 
St. Louis, 1904 






BAKER & COMPANY, INC. 


C. 0. BAKER, Pres. Cc. W. a Vice-Pres, 
408-414 N.J.R R. Ave., Newark, N. J, 
NEW YORK OFFICE, 120 LIBERTY STREET 






























THREE-POLE “AUTO-ITE” 


The illustration shows an ‘‘ AUTO-ITE” designed with especial reference to the 
requirements of three-phase lighting and power circuits, but which is equally idapt- 
able to the protection of polypbase generators and motors or to use on thrce-wire 
direct-current systems. 
or held closed on overload. Duriog the automatic opening of the ‘‘ AUTO-ITE” the 
closing lever remains stationary. 
instantaneous break in response to a slight upward movement of the handle. 

The Circuit Breiker illustrated is one of a number of ‘‘I-T-E’s” furnished by us 


to the British Westinghouse Company for the latest installation of the London County 
Council. 

An almost unlimited variety of combinations can be secured in [-T-E apparatus, 
The consulting engineer is invited to make use of our ten years’ experience in Circuit 


Breaker design. 


THE CUTTER CoO., 








For Direct or Alternating-Current Service 
Non-Closable on Overload 


Built on the ‘‘AUTO-ITE” principle, it cannot be closed 


The instrument may be opened by han with 


To secure the best, specify I-T-E. 
PHILADELPHIA 





White Star 
Dry Batteries 























Pat . 
ror 4k) Empire State 
15 728-387 — Dry Battery Co. 
SIRE New York 
Send for Prices and Discount 








INSULATING VARNISHES 


Thoroughly Testea 


MACON-EVANS VARNISH CO., Pittsburg 








NEW BUSINESS ror CENTRAL STATIONS 


ELECTRIC POWER 


FOR 


REFRIGERATION 


MACHINE OPERATION, AMMONIA FEED AND COOLING WATER 
AUTOMATICALLY REGULATED 


THE AUTOMATIC REFRIGERATING CO 27 JHAMES St 








> lighung 
cee whee a good 


Unit 
k finish is rec 


STANDARD VARNISH WORKS 
29 Broadway, New York 








Catalog No. 4014 


Full Information 





Write Us for Bulletin Giving 


“P-K” Panel Cut Outs 


MADE IN 
14 STYLES 
FOR ALL POSSIBLE USERS 
FOR 
Vertical Mains — Horizontal Branches 
AND 


Horizontal Mains — Vertical Branches 


H. T. PAISTE CO., Philadelphia, Pa. 


EEs © AMERICAN 
Everything Electrical STORAGE CELLS —— 
TTERY 


*EMERICAN BA 
Electrical Equipment & Supply Co. 475 BACLINTON 9T..SHICADO, ILL 
933-938 Second Ave., PITTSBURG, PA, ‘ 

















THE WYCKOFF PIPE & 
CREOSOTING CO., Inc. 
MANUFACTURERS OF 


i Wyckoff Creosoted Conduits 


Poles, Cross-Arms, R.R. Ties & Lumber 





OFFICE WORKS 
STAMFORD, CONN. PORTSMOUTH, VA. 











Miniature Lamps 
street Series Lamps 
Regular Multiple Lamps 





PUT EDISON LAMPS 


In Your Sockets 


And secure the maximum 
of good lighting service 


GENERAL ELECTRIC 
COMPANY 


Main Lamp Sales Office, HARRISON, N. J. 
(508) 











WESTON Electrical Instrument Co. 


New York Office, 74 Cortlandt St.  Main(fice | Waverly Park, NEWARK, N. J. 


BERLIN: European Weston Electrica! instrument Oo.. No. 88 Ritterstrasse 
LONDON: Elliott ee Century Works, Lewisham. 
PARIS, FRANCE: . H. Cadiot. 12 Rue 8t. Georges 


ILLUMINATED 
DIAL, STATION 
INSTRUMENTS 


Thess: instruments are 


WESTON 
STANDARD 


Portable, Direct Kpading 
‘ol and silllivolt- 
meters. ammeters » and 
. ammi Watter‘ors and 
<< for Aijte 
irect-Curre nt Circuits. 


ge ortable inst ruments 
e dards 


1 
n » 2. Our Semi- I 
cast-iron case which effec- tory Voltm: terse? 
pte shields the instru: mmeters are still 
from disturbing nflu- They are the most ont, ral 
external magnetic able, al absolute eand: rds for 
-adoratory ase 








Weston Standard Uinminated Dial Station Ammeter, Style B. 
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‘List of 
Electrical 


Patents 
Issued Last Week 


, reported for this journal by E. 8. 
eal ne of patents, Loan and Trust 
Building, Washington, D.C. Copies of any 
patent may be secured for 10 cents each.] 

















IssSUED JUNE 27, 1905. 
793,060 Electric time-switch; M. 
Danziger, Gleiwitz, Germany. 


793,063 Electrical instrument; J. 
J, Ghegan, ‘Newark, N. J. 

793,065 Rotary snap-switch; M. 
Guett, Har‘ford, Ct. 

793,066 lectric switch; M. Guett, 
Hartford, ©. 

793,076 Anode plates for bat- 
teries; H Hubbell, Jersey City, 
N. J. 

793,077 Cathode plates for bat- 
teries; H. ©. Hubbell, Jersey City, 
N. J. 

793,078 Cathode plate for bat- 
teries; H. ©. Hubbell, Jersey City, 
N. J. 

793,083 Apparatus for indicating 


the positions of moving targets; J. 
F. Meigs, South Bethlehem, Pa. 


793,093 Hattery grid; H.C. Porter, 
Waukegan, 11. 

793,112 Vacuum tube; R. V. 
Wagner, Chicago, Ill. 

793,117 Storage battery jar; T. 
§. Wither!ice, Jersey City, N. J. 

793,118 lectric water heater; A. 
D. Wright, Seattle, Wash. 

793,137 Electromagnetic ore sepa- 
rator; E. Langguth, Euskirchen, 
Germany. 

793,188 Electrolytic decomposi- 
tion of saline solutions; A. B. Lock- 
har, Oldtown, Me. 

793,143 Jump-spark apparatus; 
H. C. Muciler, Fon du Lac, Wis. 

793,158 Electric heater; C. A. 
Rolf, Adrian, Mich. 


(Continued un page 52.) 


ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 

















For 2-Hole Telegraph Blocks 


and other Wooden Specialities 


‘Try JAMES S. BARRON & CO., N.Y. 














When | 
Wise Men Get Together 


They always agree on the 
merits of the 


ALLEN 
SOLDERING STICK 


The flux that makes soldering 

easy and makes perfect joints for 

electrical work. 

Sample and Booklet Free for 

YOUR DEALER’S NAME 

. If you don’t send the name, we 
don’t send the 
Booklet or Sam- 
ple—that’s all. 2 





ww. KF. WEISS 


CERTIFIED PUBLIC ACCOUNTANT 
128 BROADWAY, NEW YORK. 

8 and periodical audits. Investigations 

on financial conditions. Examinations and Re- 


rts 5 5 
Consolidations and Partnership Adjustments. 
Introduction of efficient methods of Accounting 
adapted to special conditions. 











No Twisted Cord 





HARVEY HUBBELL, 


NEW YORK 
cee 


Separabie Attachment Pliug 


Regular Chandelier 
5 Styles { “Tultiple Current Tap 


Send for Folder Number 15 





No Exposed Contacts 
Flush } All Interchangeable 
Main Office, BRIDGEPORT, CONN. 
CHICAGO SAN FRANCISCO 








* Science, Syracuse University ; 


16mo. Morocco. 





See 


Seven: Edition, Revised, Completing the Fortieth Thousand, Now Ready 
THE MECHANICAL ENGINEER’S 
POCKET-BOOK 


4 REFERENCE BOOK OF RULES, TABLES, DATA, AND FORMULZ, FOR 
THE USE OF ENGINEERS, MECHANICS, AND STUDENTS 


BY WILLIAM KENT, A.M., M.E. 


Dean and Professor of Mechanical Bagiveering in the L. C. Smith College of Applied 
ember Amer. Soc’y Mechl. Engrs. and 
Amer. Inst. Mining Engrs. 
Upwards of 1100 pages. 
Order th rough your bookseller, or copies will be forwarded postpaid by the publishers 
on receipt of the retail price 


JOHN WILEY & SONS, 43-45 E. Nineteenth Street, New York 


$5.00 











“RECO” SIGN FLASHER 


The Reco is simple, practical, durable—will flash 
from 60 to 500 four C. P. Lamps with each switch 
There’s money for you in selling Reco Flashers 
Write for ““RECO FOLDER’’—Tells ali about it 


REYNOLDS ELECTRIC FLASHER MFG. CO. 


225 FIFTH AVENUE, CHICAGO, ILL. 








Experimental Outfits 


Consisting of Castings, Punchings, Materials and Blue 
Prints for constructing the Brocksmith Dynamo, Motor- 
Dynamotor, Motor-Generator, Single-Phase Rectifier, A.-C, 
Generator, etc. (all parts interchangeable). Fully described 
in illustrated Bulletin E R, which will be mailed on request. 


PARSELL & WEED (Inc.) 


129-131 W. 3ist Street New York 











Electrical Testing Instruments 


State Requirements and write for Prices 


JAMES G. BIDDLE, 1112 Chestnut 8t., Philadelphia 











PROGRESSIVE PLANTS 
use INDICATORS 
Most of them ROBERTSON THOMPSON 
usethe VICTOR REDUCING WHEEL 
WILLIS PLANIMETER 


Moderate prices, easy terms and our attractive catalog ex- 
lain why. 


JAMES I. ROBERTSON & SONS, 229 Fulton St., N. ¥. 











ELECTROMAGNETS AND SOLENOIDS 


I furnish designs or finished ye for all purposes. 
Specialty—Electromagnets and Solenoids to perform a given duty, such as 
etic Brakes for Cranes, etc., Electric Elevator Starters or Controllers, Railway 
Switches, Track Signals, etc. 
Let me know the pull required and the distance through which the pull must 
act, the voltage, and the time the current will be on and off. 
Write for free booklet, **‘ Facts about Electromagnets.’? 


CHARLES R. UNDERHILL, 55 LIBERTY 8T., NEW YORK 














Don't Delay!!! 


SECURE SPACE! 


INTERNATIONAL 


FLECTRIGAL EXHIBITION 


MECHANICS BUILDING, BOSTON 


JULY 15th to 22d 


UNDER AUSPICES 


National Assn. of Electrical Contractors 
Electrical Contractors Assn. of Mass. 


ELECTRICAL CONVENTION IN SAME BUILDING 














If you don’t meet your customers 


here your competitor will © : : : 


ALL INFORMATION OF .. . 
CHESTER |. CAMPBELL, Manager 
5 PARK SQUARE, BOSTON 
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793,188 System of electrical dis- 
tribution; C. M. Green, Lynn, Mass. 

793,197 Flush attachment-plug 
receptacle; H. Hubbell, Bridgeport, 
Ct. 

793,211 Method of and appara- 
tus for finishing electric lamps or 
bulbs; George McDonnell, St. Louis, 
Mo. 

793,218 Speed-reducing device for 
motors or dynamos; J. G. O’Kelly, 
Chicago, Ill. 

793,223 Igniter for combustible 
vapor engines; W. J. Perkins, Grand 
Rapids, Mich. 

793,227 Drive mechanism for car 
dynamos; W. F. Richards, Buffalo, 
Ni; 

793,229 Heating device for curl- 
ing irons or the like; C. A. Rolfe, 
Adrian, Mich. 

793,231 Automatic time-stamping 
device; R. Rowley, New York, N. Y. 

793,244 Electric signaling system; 
H. B. Taylor, East Orange, N. J. 

793,245 Automatic block signal- 
ing system; H. B. Taylor, East 
Orange, N. J. 

793,282 Elevated railway; Jacob 
Derx, St. Louis, Mo. 

793,295 Cutting machine; 
rurry, St. Louis, Mo. 

793,304 Trolley wheel and guard 
therefor; F. Koenig, Newark, N. J. 

793,312 Automatic trolley pole; 
A. W. Morgan, Long Beach, Cal. 

793,313 Insulator; B. B. Morse, 
Pekin, Ind. 

793,325 Noise and lightning ar- 
rester for telephone wires; A. Stiles, 
Martinsville, Ind. 

793,329 Relay; 
Newark, N. J. 

793,344 Trolley base; Peter Best, 
Elizabeth, N. J. 

793,389 Telephone service meter; 
F. R. McBerty, Evanston, III. 

793,424 Electric oven; L. E. Cus- 
ter, Dayton, Ohio. 

793,429 Electrically operated hy- 
draulic valve; C. Engberg, St. Jo- 
seph, Mich. 


J. B. 


H. B. Taylor, 


793,480 Trolley; D. C. Evans, 
Uniontown, Pa. 
793,486 Ear-piece or acoustic de- 


vice; P. C. Green, Philadelphia, Pa. 


793,440 Are lamp yoke; C. E. 
Harthan, Lynn, Mass. 
793,444 Micotelephone; K. Hoff- 


linger, Vienna, Austria. 
793,445 Lightning arrester; T. J. 
Johnston, Brooklyn, N. Y.—The com- 


(Continued on page 5h.) 
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110 TO 125-VOLT APPARATUS 


Belted Generators 


150 kw., Sprague 8-pole 
100 kw., G. E. 6-pole 
100 kw., G. E. 4-pole 
45 kw., G. E. 4pole 
40 kw., Eddy 4-pole 
30 kw., Eddy 4-pole 
25 kw., (2) G. E. 4pole 


200 kw. 


30 kw 


Direct-Connected Units 


200 kw., Keystone 8-pole and 20 x 2% Atlas engine. 
200 kw., Thompson 


yan and McEwen tandem engine. 


‘2) “rocker-Wheeler and Harrisburg engines. 
50 kw., Walker 6-pole and Russell engine. 

42 kw., Westinghouse 6-pole and Russell engine. 

, C. & C. and Watertown engine. 

10 kw. -» (4) Westinghouse and Union Iron Wks. engines. 





25 kw., C. & C. bipolar 
10 kw., T. H. type “‘D”’ 
7% kw, Eddy 4-pole 

5 kw., Eck 4-pole 





w e have a full line of alternators. alternating-current 
motors, generators, motors, engines, boilers and other 
electrical and steam Apparatus. Send for our latest 
complete ‘‘ Bargain List.” 


JOSEPH H. THOMPSON, Jr., 11 BROADWAY, NEW YORK 


COLOR YOUR Own L 
WITH | AMPS 


“SIGNALOID” 


SIGNALOID CHEMICAL WORKS 
Klieg! Bros., Props. 


1393-5 BROADWAY, NEW YORK 











All progressive anal Stations and 


AMERICAN ELEsc CTRIC 
HEATING APPLIANCES 


——___ 


AMERICAN ELEC. HEATER co. 
DETROIT MICHIGAN U. S.A. 














Precision Instruments 


PORTABLE TESTING BOXES 
BRIDGE RESISTANCE BOXES 
STANDARD MEGOHM BOXES 
METER BRIDGES 
CAREY FOSTER BRIDGES 
STANDARD RESISTANCES 
UNIVERSAL SHUNTS 
GALVANOMETERS 
Biological and Chemical Apparatus 


L. E. KNOTT APPARATUS CO. 


16 Harcourt Street - - Boston, Mass. 














THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U.S. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hoods,House Brackets 
and other specialities for 
construction work 
Catalogue and Prices Furnished on Application 


WANTED 


ONE 


400-Kw., 2-Phase, 500-Volt, 30-Cycle 


A.-C. GENERATOR 


360 R. P. M. 


Two 


15-Kw., Compound-Wound, 125-Volt,A.-C. 


GENERATORS... 


600 R. P. M. 


Switchboard Instruments, Ete, 


Also TRANSFORMERS 
From 15-Kw. to 75-Kw., for 22,000 Volts 
to 400 or 100 Volts, 30 Cycles. 

Address P. O. Box F, 
CENTERVILLE, IDAHO 





= y 
" Zl WZ 





hk Ks 
SNA 
STA-RITE lgnic ion Plugs 


ny cur. ee ; 
We also make special MICA /3:; 
Send sketch of what is us 
MOTOR ACCESSOPFiiS 
THE R. E. HARDY © “PANY 
225 West Broadway, is. York City 


Sica oy 75. 














PATENTS 


DYER & DYER 


31 Nassau St., NEW YORK CITY 
ELECTRICAL CASES A SPECIALTY 





























eNGHOAN it ge al MINES 


A state institatien pod —_ hie an a min- 








WANTED 


Thoroughly competent Electrician 
wanted for power and light plant in 
small country town. Capable of mak- 
ing all repairs on motors. State age, 
experience and wages wanted. Give ref- 
erences. 


Address, A. B. (., Care of 
ELEcTRICAL REviEw, 13 Park Row, N. Y, 


s gs 
Electric Hea'ing 
Apparatus 


OF EVERY DESCR:*7i0N 
“Unit” Enamel Rheastats 








ing district. oe Year boo d Record of Gradu- 
ates, of apply to T igs RY, Hough- 
McGILL UNIVERSITY “SaNapa” 


Courses in Architecture, Civil Engi- 
neeri: Mechanical Engineering, Elec- 
trical ‘ngineering, Mining Engineering, 
Practical Chemistry. 

For — pamphlet or informa- 


amine NICHOLSON, Registrar 
HENRY : ‘BOVEY. Dean 








WANTED 


SALESMEN FOR INCANDESCENT LAMPS. 
State age, height and weight, whether 
married or not, electrical experience, 
whether _— —_— what degree, 
and territory fam Address 
Anerson Me 


Care ELEcTRICAL REVIEW New York 








POLYTECHNIC INSTITUTE OF BROOKLYN 
EVENING COURSES IN 


TRANSPORTATION 
By EMINENT SPECIALISTS 
ALSO OTHER EVENING TECHNICAL 
AND ARTS COURSES 

FRED W. ATKINSON, President 








Russell Howland 


120-122 Liberty Street, New York 
Manufacturers’ Agent 
Representing 
BANNER ELECTRIC CO. 
Incandescent Lamps 
ESSEX ELECTRICAL CO. 
Triad Ceiling Fans 
WHEELER REFLECTOR CO. 
Reflectors 
TRENTON PORCELAIN CO. 
Electrical Porcelain 


MOTSINGER DEVICE MFG. CO. 


Autosparker 
HOMER COPSIMUTATOR CO. 
Commutators 


SPRINGFIELD ELEC. MFG. CO. 


Knife Switches, Switchboards 





ROSE POLYTECHNIC INSTITUTE 


Terre Haute, Ind. A College of Laie f 
Mechanical, Electrical, and Civil Enyineering, 
Chemistry and Architecture. Extensive shops, 
Laboratory equipment, modern. Expenses low. 
For Catalogue and professional ow of 
Alumni, address ©. L. MEES, Pres, 


SUBSCRIBE _POR THE 


Inventive Age 


ONE DOLLAR A YEAR 


Contains index of all patents issued each 
week, and other useful information. Ad- 
dress Inventive AGE PuBLISHING Co., 
National Uulon | Bldg., Washington, D. C. 























The Magic Electric Clock 






t 
teresting to watch 
— to 
study. 


Catalogue No. 205. 


The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., New York City 











[PATENT S| 
Caveats, Trade-Marks, 
Copyrights and Designs. 


Send your business direct 
to Washington. 

Saves time and insures 
better service. 


[ PERSONAL ATTENTION 
GUARANTEED. 
22 YEARS’ ACTIVE PRACTICE. 
Specialty— 
PATENTS THAT 
PROTECT 
Address— 


SIGCERS & SIGGERS 


Sulte 20-25 
National Unien Bidg. Washington, D. C. 




















THE SIMPLEX ELECTRIC 
HEATING COMP:NY 


CAMBRIDGEPORT MASS. 









BETHLEHE, PA. 
PHILADELPHIA, PA. 
SCRANTON, PA. 


New York Representa!'ves 


William Ryle & Company 
54 Howard Stre:: 


Philadelphia Office 
4015 Clarissa treet 
Chicago Office 
210 Monroe “treet 
Boston Office 
78 Chauncy ‘treet 





























ELECTRICAL 
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NEW PROCESS PINIONS 


‘Year like iron, and prolong the life of 
ie metal gears they mesh with, Workmen 
nd it a pleasure to work in shops where 
EW PROCESS PINIONS are used. Made 
raw hide cured by a process known only 
ourselves; they deaden the sound and 
rovide a positive and noiseless drive. 


Write for our free booklet to-day 
WE ALSO MAKE ACCURATE METAL GEARS 


NEW PROCESS RAW HIDE COMPANY 


SYRACUSE, NEW YORK 3 


ELECTRICAL AND STEAM MACHINERY 


ALTERNATORS 
200-Kw Ft. Wayne, 140 cycles, single-phase, 1100-2200 volts. 














180-Kw G. E. 60 cycles, single-phase, 2200 volts. 
150-Kw G. E. 60 cycles, 3-phase, 2200 volts. 

120-Kw G. E. 125 cycles, single-phase, 1100-2200 volts. 
75-Kw G. E. 60 cycles, 2-phase, 2200 volts. 


ENCINES 


22-40 x 60 Watts Campbell Cross-Compound Corliss. 
23 x 48 Harris Corliss. 

12x34 C. H. Brown & Co. 

1014-1614 x 12 Armington & Sims Cross-Compound. 
10-18 x 20 Payne Tandem-Compound. 

181g x18 Armington & Sims. 

14x 15 Taylor Engineering Co. 


ON: Y A SMALL FRACTION OF OUR STOCK. ALL KINDS OF ELECTRICAL 
AND STEAM MACHINERY. 


| CHARLES E, DUSTIN GO., '°°°*°"*%ew von 
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Armington & Sims Engines 
SECOR KEROSENE OIL ENGINES 


Guaranteed to govern within 2 per cent. 
DU In operation at our show room, 126 Liberty St. 
HIGH DUTY... 


GROSHON PUMPING ENGINES 


Write for particulars 








Marine Engine & Machine Company 
Works: Harrison, N. J. Office: 80 Broadway, New York 














Buckeye Engines 
For Electric Lighting Work 


Simple, Tandem and Cross-Compounds, Condensing 
and Non-Condensing—Low, Medium and High 


Speeds. Horse-Powers from 20 to 8000 # 2s @# 


SEND FOR CATALOGUE 





104 FRANKLIN STREET 
SALEM, OHIO 


BUCKEYE ENGINE CO., 

















—— $99 OS SS © BOD ST DD 2SBDBIDD SDD ® @D DD 2 ©] D @ OS @ @ @ OO ODDO @ HE SE > & &, 





NO EXPLOSIONS. 


DIESEL ENGINES 


Guaranteed fuel consumption on the full load 


12.5 gallons per 100 K. W. Hours on the switchboard 


For further particulars apply to 


AMERICAN DIESEL ENGINE CO. 


{t Broadway, New York 


POO OOD E HE BED BD ME DE DOD BODO ED 66 BL BY BD DED PO BD DOOD BD we 


Operating on Oil, either crude or distillate, by GRADUAL CONTINUOUS COMBUSTION. 
NO IGNITERS. 


\) 
$ 
3 
$ 
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PATENTS. 


(Continued from page 52.) 


bination of a circuit to be pro- 
tected, a series of spark-gap termi- 
nals connected directly to said cir- 
cuit, a grounded connection to said 
spark-gap terminal containing a non- 
inductive resistance, and a device 
possessing capacity connected to 
said spark-gap terminals. 


793,446 Igniter; J. Keilermann, 
Berlin, Germany. 
793,454 Multiple switch rheostat; 


F. Mackintosh, Schenectady, N. Y. 
—A series of independently actu- 
ated manual switches, means for 
preventing the closure of the said 
except in a definite order, and 
means for automatically opening 
them simultaneously. 

793,474 Brush-holder and brush- 
holder support; L. A. Tirrill, Lynn, 
Mass. 

793,479 Switch for electric rail- 
ways; C. Voss, New York, N. Y. 

793,480 Electrically operated rail- 
way switch; B. S. Wakeman, Scran- 
ton, Pa. 

793,487 Apparatus for the ex- 
amination of liquid lubricants; K. 
Wilkens, Berlin, Germany. 

793,491 Maximum  current-indi- 
cating device; M. J. Wohl, Brook- 
lyn, N. Y.—Material adapted to be 
affected visibly by heat and means 
for producing an unequal heating 
of different portions of said material 
for a given flow of current through 
the device. 


793,493 Rheostat; W. C. Yates, 
Schenectady, N. Y. 
793,494 Controller; W. C. Yates, 


Se sneer N. Y. 


inne aes C. maabernnd, ‘Cleveland, 
Ohio. 
793,530 
tric lamps; 
many. 
793,541 Electrical annunciator; 
L. F. Rose, Washington, Iowa. 
793,563 Thermal cutout or cir- 
cuit changer; C. A. Brown, Chicago, 
Ill. 
793,570 Motor-controlling system; 
A. C. Eastwood, Cleveland, Ohio. 
793,578 Electrical signaling sys- 
tem; C. E. Frederickson, Denver, 


Cooling device for elec- 
R. Kuch, Hanau, Ger- 


Col. 
793,593 Electric current collect- 
or-ring; H. A. Knoener, East 


Orange, N. J. 
793,603 Service meter; F. R. Mc- 
Berty, Evanston, Il. 


793,608 Apparatus for alternating 
currents; V. Polsen, Frederiksberg, 
Denmark. 

793,626 Electric hoist; P. J. 


Darlington, Glen Ridge, N. J. 











THE LIMA INSULATOR CO. 
LIMA, N.Y. 


High-Tension Porcelain Insulators 


Designed especially to stand service 
conditions and are noted for their great 
electrical and mechanical strength. 


FIBRE 3:2::, 


MORRIS ELECTRIC COMPANY 
Wilmington, Del. 








RODS 











WILLARD 
STORAGE BATTERIES 


THE WILLARD STORAGE BATTERY CO. 





———_ 





PATENTS—TRADE-MARKS 
maroc eee, M.E., LL.B 


Mem. Am. Soc. M. E.; Assoc. AM. INST. E. E.; 

M.E. (cornell ‘LL: B. (B. U. Law School): 

LATE LECTURER ON PaTEnts (B. U. L. 8.) 
NEW YORK C'TY - - 81 Nassau Street 
WASHINGTOn, D. C. oS and Trust Building 


Write to or call at either office 








es 


ATLANTIO INSULATED Wrree anv Oagiy Co. 
WIRES AnD CABLES 


FOR SUBMARINE, AHRIAL, UNDERGROUND AND 
INTERIOR USE 
FAOTORY 


120 LIBERTY s7Rap 
STAMFORD. CONN, Rum 


Naw YORK orry 

















SATISFACTORY 
RESULTS 


attained 
by the application of 


ROBINS METHODS 
to your conveying problem 
Each step solved by 
the use of that type of 


machine best suited 
to the work 


WRITE FOR BULLETIN 





Robins Conveying Belt Co. 
19-21 Park Row, New York 





MODEL “MAKING 


EXPERIMENTAL WORK AND ENGINEERING 

OF STRICTLY HIGH-CLASS NATURE 
We have a modern machine shop at your disposal and will 
guarantee satisfactory service. 


We will send a representative to sec you on receipt of your 
eaves 


— 
FREDEMICK 5. STITT 


ATTORNEY AT LAW SOLICITOR OF PATENTS 


WASHN OFFICES 
ME GILL BLOG. 


17-27 Vandewnnln ce 
NEW YORK RNY, 








15 WILLIAM 8T, NEW YORK. 











The Ball & Wood High-Speed Engine 


is noted for its smooth and silent running and its ex 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. 
BALL & WOOD engines are made in all types for al! 
services requiring the best economy and efficiency 


Toe BALL & WOOD Co. 


Works: ELIZABETHPORT, N. J. 
17 BATTERY PLACE WHITEHALL BUILDING NEW YORK 
Western Office: Room 1247, Marquette Bullding, Chicago, Ill. 

















(Coa EMpcla L. Uyy € PD 


CHICAGO. 


NAME PLES 


BEST QUALITY —— LOWEST PRICE. 





~ THE SCHWEROTLE STAMP CoO., 

ENC|ILS—BURNING ae 
JOTEEL STAMPS & DIES — 
5 CH. PLATES-CHECKS: 


Z6EEALS -MAC 
BR'DGEPORT CONN 





CASE __BROTHERS 
INSULATING AND “FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


large stoch cn hands Highland Park, Conn. 


Sulseepentonss selicited 














Trade-Marks 


Under the new law which 
goes into effect April 1, 
1905, trade-marks 


Used in Interstate Commerce 


may be registered. Fee 
reduced to 


== $10.00 


Secure benefits of new law by 
reregistering your trade-marks. 
Many advantages over old law. 


PATENTS MADE INEXPENSIVE 


EDWARD S. DUVALL 


ATTORNEY-AT-LAW 
Loan & Trust Bidg., WASHINGTON, D. C. 











REG TRADE MARKS |THE PHOSPHOR BRONZE SMELTING CO. |IMITED, 


TY 


2200 WASHINGTON AVE..PHILADELPHIA 
“ELEPHANT BRAND PHOSPHOR: BRONZE. 
INGOTS,CASTINGS WIRE RODS.SHEETS LET Gad 
—DELTA ME TAL— x, 
CASTINGS. STAMPINGS ano FORGINGS,.| 
ORIGINAL anno Soce MAKERS INTHE U.S: 





| ot he | 











THE STIRLING Co. 


HIGH-GRADE FORGED STEEL 
WATEHR TUBE BOILERS 
TWO MILLION HORSE POWER IN USE 


Combined Boilers and Superheaters 
anda 


Independently - Fired Superheaters 
For All Pressures and Degrees 
of Superheat up to 250° Fahr. 


General Offices: Trinity Building 
NEW YORK CITY 





























July 8, 1905 
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The Ball Engine Gompany 


ERIE, PENNA., U.S.A. 


Build STEAM ENGINES wp to 1,200 HP. 


HORIZONTAL—VERTICAL 
SIMPLE—COMPOUND-—AUTOMATIC—CORLISS 


All distinguished for Economy, Noiseless Operation, Close Regulation 


ATLANTA: 


BOSTON: 
Empire Building 


CHICAGO: 
1526 Monadnock Building 8 Oliver Street 





nd in other inaccessible places. 
int perhaps, but important to the man 
vyho takes care of the engine. 





very engine to work properly must 


e a governor, air valve, fuel valve, ig- 
ter and exhaust valve. 
ihese necessary parts and no more. 
rther, all these working parts are lo- 


The **Otto” 


lat the engine Aead and on the outside, 


sv of access for inspection and cleaning 


t hidden away behind the fly-wheel 
A small 





THE 





ELECTRICAL REVIEW 


pie more general information and current electrical 
news items than any other paper published 

















T#E BAUM SEPARATOR 


For Live and Exhaust Steam 
Results Guaranteed 


Baum Oil Separators are successfully used 
in the largest Electric Lighting Plant in the 
world—Further information upon request. 


Send for our New Catalogue 


The Baum Separator & 
Machine Company, Inc. 
Manheim, Pa., U.S.A. 





Horizontal Style for Live Vacuuin Style Oil 
Steam or Oil Service. oxtracto 











\ The Cookson Steam Specialty Co. 


320 W. Fourth Street ~ 
Cinciasati, 0., U.S, A. 


























The steadiness of running under varying loads and positive gate control especially adapt these wheels 


to Hydro-Electric Power Plants. 


Built for all heads and conditions. 


DAYTON, OHIO, U.S.A. 
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American-Ball 


lex Compound 


) Saf 63 88S 


Without a Condenser 


NO MORE ROOM IS 


REQUIRED 


NO MORE ATTEN- 


TION NEEDED 


NO GREATER COST 
OF MAINTENANCE 


AMERICAN ENGINE COMPANY 


N° 48 RARITAN AVE.,BOUND BROOK,N.<¢ 


NEW YORK OFFICE 
N° 95 LIBERTY ST. 


HE SMALL ADDI- 

TIONAL COST OF 
COMPOUND 
MORE THAN SAVED 
EVERY YEAR IN 
THE FUEL BILL 


COMPLETE PLANTS 
Furnished, Consisting 
of ENCINES, CENE- 
RATORS & MOTORS 


———SSSS—> 
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SPECIALTIES 

Mullin, Colman J. 

Pass & Sevmour, Inc. 

Phelps Co. 

Sarco Co. 

Yost Electric Mfg Co. 
SvEED L™ITSs 

Consolidated Engine-Stop Co. 
STAPLES 

Blake Signal Mfg. Co. 
STEAM SPECIALTIES 

American District Steam Co. 

Baum Separator & Machine Co , Inc. 

Cookson Steam Specialty Co. 

Lunkenhbeimer Co., The 

Robertson & Sons, Jas. L. 
STEEL SPRING WIRE 

Cary Spring Works 
STEEL STAMPS 

The Schwerdtle Stamp Co. 
STENCILS 

The Schweridtle Stamp Co. 
STOKERS 

Westinghouse Machine Co. 
STORAGE BATTERIES 

American Battery Co. 

Electric Storage Battery Co. 

General Storage Battery Co. 

Gould Storage Battery Co. 

National Battery Co. 

New England Motor Co. 

Willard Storage Battery Co. 
SwITCHBOARDS 

Bissell Co., The F. 

Bossert Electric Construction Co. 

Bullock Electric Mfg. Co. 

Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 

General Electric Co. 

General Incandescent Arc Light Co. 

H. O. S. Engineering Co. 

Johnson & Morton 

Wagner Electric Mfg. Co. 

Waterbury & Co. 

Western Electric Co. 

Westinghouse Machine Co. 

Worcester Electric Mfg. Co. 
SwitcHes, Erc. 

Bissell Co , The F. 

Central Electric Co. 

Chase-Shawmut Co. 


CLASSIFIED tNDEX—(Continued from page 35) 


SwitcHeEs, Etc. 
Cutter Electrical & Mfg. Co. 
Doubleday-Hill Electric Co. 
Edwards & Co. 
General Electric Co. 


General Incandescent Arc Light Co. 


Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Hill Electric Co., W. 8. 
Johnson & Morton 
Lawrence Electric Co., F. D. 
Lowe & Leveridge : 
Marshall Electric Mfg. Co. 
Sarco Co. 
Trumbull Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Worcester Electric Mfg. Co. 
TABLET BOARDS 
Doubleday-Hill Electric Co. 
TAPE AND SPLICING COMPOUND 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Okonite Co. 


TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 
Stuart-Howland Co. 
Yonkers Specialty Co. 
TELEPHONES 
American Bell Telephone Co. 
American Electric Telephone Co. 
Automatic Electric Co. 
Bissell Co., The F. 
Central Electric Co. 
Connecticut Tel. & Elec. Co. 
Doubleday-Hill Electric Co. 
Edmonstone Co. 
Electric Utilities Co. 
Eureka Electric Co. 


Kellogg Switchboard & Supply Co. 


New York Telephone Co. 
North Electric Co. 
Stanley & Patterson 
Stromberg-Carlson Tel. Mfg. Co. 
Viaduct Mfg. Co. 
Wesco Supply Co. 
TESTING BUREAU 
Electrical Testing Laboratories 
TELEPHONE SUPPLIES 
Bissell Co., The F. 
Cook, Frank B. 


TELEPHONE SUPPLIES 
ee Electric Co. 
Electric Utilities Co. 

THEATRE DIMMERS 
Simplex Electric Heating Co. 


Ties, Cross-ARMSs, BRACKETS, PINs, 


CLIMBERS, Etc. 

Bissell Co., The F. 

Central Electric Co. 

Klein & Son, Mathias 

Phelan. D. W. 

Valentine-Clark Co. 

Wyckoff Pipe & Creosoting Co. 
TIME SWITCHES 

Bissell Co., The F. 

Electric Motor & Equipment Co. 

Hartford Time Switch Co. 
Too. CHESTS 


Vuanderman Plumbing & Heating Co. 


TOooLs 
Jessops & Sons, Wm. 
Klein & Sons, Mathias 
Morse Twist Drill Co. 
TRANSFORMERS 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
National Electric Co. 
New York & Ohio Co. 
Peerless Electric Co. 
Stanley Electric Mfg. Co. 
Valentine-Clark Co. 
Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co 
TROLLEY WHEELS 
Doubleday-Hill Electric Co. 
TUBES 
Textile Tube Co. 


TURBINES, STEAM 
Hoovens, Owens & Rentschler Co. 
Westinghouse Machine Co. 
TURBINES, WATER 
Morris Co., I. P. 
Platt Iron Works Co 
TURBINE GOVERNORS 
Lombard Water-Wheel Goy. Co, 
Lunkenheimer Co., The 


Vacutm DryinG APPARA’! 
Devine, Joseph P. 
VALVES 
Hancock Inspirator Co. 
VARNISH, INSULATING 
Macon-Evans Varnish Co. 
Standard Varnish Co. 


WaATER-W HEELS 
Leffel & Co., Jas. 
WATER-WHEEL GOVERNORS 
Lombard Water-Wheel Co. 
Replogle Governor Work 
Woodward Governor Co. 


WINDING MACHINERY 
American Insulating Ma: 
New England Butt Co. 

WIRE CONNECTORS 
Doubleday-Hill Electric (: 

WIRES AND CABLES 
American Electrical Work 
Atlantic Insulated Wire & 
Bishop Gutta Percha Co. 
Bissell Co., The F. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Cv 
Chicago Insulated Wire Co 
Crescent Insulated Wire & 
Devine, Joseph P. 
Doubleday-Hill Electric Co. 
Electric Appliance Co. 
General Electric Co. 
Hazard Mfg. Co. 

India Rubber & Gutta Percha In- 
sulating Co. 

Indiana Rubber & Insulated ‘Vire Qo. 

Lawrence Electric Co., F. D. 

Moore, Alfred F. 

National Conduit & Cable Co. 

National India Rubber Co. 

New York Insulated Wire ©». 

Okonite Co., The 

Phillips Insulated Wire Co. 

Phosphor-Bronze Smelting Co., Lt. 

Roebling’s Sons Co,, John A. 

Safety Insulated Wire & Cale Oo. 

Simplex Electrical Co. 

Standard Underground Cab! Co. 

Western Electric Co. 

Wrre Rope MAcHINERY 
Aiton Machine Co. 
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Our New Residence Telephone Contains 
STROMBERG-CARLSON QUALITY Throughout 


We guarantee this telephone to be absolutely 
proof against complaints from subscribers. 
There are some things about it too that reduce 
the cost of maintenance. It can be in- 
spected and adjustment changed, if 
necessary, easier and quicker than any other 
telephone made. 

It can be used for divided 
circuit or straight metallic work with- 
out change of wiring. 

Some of the largest independent tele- 
phone companies would gladly tell you what they think of these telephones. 











| SEND FOR BULLETIN No. 5 
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| “HE BEST POLES IN THE WORLD | |! ee 
Southern Cedar Poles 

D. W. PHELAN "27mum 277 greneny 

a Telephones The 


Telephone Switchboards 


Protective Apparatus American 


EVERYTHING IN THE 


TELEPHONE LINE 
ONLY FOUR-PARTY eC e eC one 
SELECTIVE SYSTEM 
SIMPLEST 
AJUSTABLE 


TELEPHONE Com pany 9 


American Electric 125 Milk Street, Boston, Mass. 
Telephone Co. 


OUR NEW 














OFFICES AND FACTORY 


64th and State Streets 


ENGLEWOOD STATION. 


CHICAGO, ILL. 
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anasuee The Automatic || Is Y 
a 
S C Among the cities in which it has been adopted 1S the telephone sys- 
E O aa tem that appeals to 
R Chicago, Ill. Augusta, Ga. t 
N Grand Rapids, Mich. Medford, Wis. all : . 
V Columbus. O. St. Marys, O. ee? 
V et, wae or 
in ’ 2D. y o de 
: a coes | Eceeis | SemNeliar, because ; 
EON Lewiston, Me, albuqueraue, X. M. | of its promptness, its Savin 2 D 
Fall River, Mass. Battle Creek, Mich. win aa | 
A I New Bedford, Mass. Clayton, Mo, accuracy, its secrecy ; 
3 Ss, A t or, l . 
B E Gan Diego, Gal. ‘Toronto Jcta.. Can. 
N a ay hole Ky. phan age = 0 e el pu | 
L Cletnener, — Hravenwoue en, | TO the Operating 
3, : stings. : 
E T South Berd. Ind. Wausau, Wis, Company, because of 
and Berlin, Germany. : fa 
its economy of oper- 
. . a 
ation and maintenance; 
—_ ation in your 
O ri To the Investor, because it places the securities of i : ri 
M Cc a telephone company on a firm basis, and keeps them eSi ence 
i E stable and profitable. 
A r os seeniaemneaeiats eRe 
Cc U 
* ee ; 
TOL Automatic Electric Co. || NEYO" 
@ 
~ _ TELEPHONE CO. 
Agents Wanted Everywhere an Buren and Morgan Streets d? 
Fdmonstone Company CHICAGO - - + - USA 15 DEY STREET 
105 Chambers St., NEW YORK 
svt 














This single 


view of | DONT BUY 
vv 1 ELEGTRIGAL SUPPLIES 


Until you have seen our 


The Kellogg new Catalogue and new 


Price List. 
Desk Stand Free to the trade 
sees Manhattan Electrical Supply Cv. 


NEW YORK: CHICAGO: 
$2 Cortlandt Street 188 Fifth Avenue 


Atwater Kent Switch 


“No plug to be lost” 
“ Action positive” 
“Mechanically perfect” 
“Electrically perfect”’ 
Price, $2.00 
Diseount to trade 
Atwater Kent Mfg. Works 
118 N. 6th St., Philadelphia, Pa. 











Erie 
Railroad 


contains within 
itself all the 





trains are always protected by characteristic 
oints of 
BLOCK SAFETY SIGNALS sie 
superiority 


DIRECT LINE WITHOUT CHANGE 
BETWEEN 


New York and Buffalo 
Niagara Falls 


which won us 
the Highest 
Award at the 


Chautauqua Lake Louisiana 
Cambridge Springs Purchase 
(Reached only by the Erte RAILROAD) Exposition 





Saegertown, Cleveland 


Cincinnati, Chicago Tr 
Magnificent Scenery, Luxurious Vesti- H E G RA N D P R i Z E 


buled Trains, Courteous Attendants, and 


























ne en en Se er For Telephone Systems and Apparatus oo 

eee mane Write for our catalogues and you will understand i, 
eee oe cuca oo eee why Kellogg Apparatus leads the world : YOST SPECIALTIES 
Niagara Falls, Chautauqua Sockets, Wall Sockets, Weathers;cof 
Lake (During Summer Season), and KELLOGG SWITCHBOARD & SUPPLY COMP AN soctats, Rosates, Receplaces, Core Ae 

. Catalogu r the as! a 
Cambridge Springs. GREEN AND CONGRESS STREETS, CHICAGO ‘ s 
R. H. WALLACE, General Passenger Seymour Building Electric Building Keystone Telephone Building The Yost Electric Mfg. u0. 
Agent, New York. Los Angeles Cleveland Philadelphia TOLEDO, OHIO 
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Westinghouse 


‘epayment Integrating Wattmeter 











The coin dial is plainly marked in ten divisions, each representing 
a quarter of a dollar. One or more quarters, up to ten, may be 
inserted at one time, the amount of current paid for being indi- 
cated by the pointer, which thereafter travels backward until the 
amount paid for is entirely consumed. When the pointer reaches 
zero the current is automatically cut off. Any coin smaller than 
a quarter will pass through the slot without registering. 











The meter can be adjusted for any rate met with in common practice 


Write for Full Particulars 





tingh Electric & Mfg. C 
Nestinghouse Electric o. Ce..[. 
5 we 
e sell Incan- 
Pittsburg, Pa. descent 
jress Nearest District Office: Write for 
New York, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Demver, Detroit, Los Angeles, Minneapolis, our 
New Orleans, Philadelphia, Pittsburg, St. Louis, Salt Lake City, san Francisce, Syracuse, Seattle. Catalogue 
Canada: Canadian Westinghouse Co., Lim:ted, Hamilton Ontario, Mexico: G. & O. Braniff & Ce., City of Mexico. 



































Westinghouse-Parsons Steam Turbines 


Better Than the Guarantee 


In a series of official tests made at the instance of the purchaser, a 
Westinghouse-Parsons Steam Turbine recently showed 10% better in 
steam consumption than guaranteed under the same conditions. It 
carried a continuous overload twice the rating, with a speed variation, 
from one-half to double load, of 2.954%. 








A detailed report of these tests will be sent upon request 


The Westinghouse Machine Co. 


Works: East Pittsburg, Pa. 


Designers and Builders of Steam Engines, Gas Engines, Steam Turbines 
Also builders of the Roney Mechanical Stoker 


Address nearest sales office for particulars 


\ew York, 10 Bridge St. Chicago, 171 La Salle St. Pittsburg, Westinghouse Bldg. 
boston, 131 State St. Cincinnati, 1111 Traction Bldg. Philadelphia, Stephen Girard Bldg. 
Charlotte, N. C., So. Tryon St. Atlanta, Equitable Bldg. Denver, 512 McPhee Bldg. 


San Francisco, Hunt, Mirk & Co., 614 Mission St. 








etre wamcon 











NS LG 














July 8, 1905 


ELECTRICAL ‘REVIEW 
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Crescent Rubber Insulated 


WIRES and 
CABLES 


National Code Standard 


Crescent Insulated 
Wire ana Cable Co. 


New York Office, 53 Barclay St. 
Main Office and Factory 





























Trenton, N. J. 





























69 SOUTH 8T. 


WATERBURY & CO. New york 
SWITCHBOARDS  PANELBOARDS © ARMATURE & FIELD COILS 


PAPER-INSULATED, LEAD-COVERED CABLES FOR TELEPHONE, TELEGRAPH, 
LIGHT AND POWER 


ESTIMATES FURNISHED ON SWITCHBOARDS FOR LIGHT AND POWER 
WIRE ROPE, MANILA AND SISAL ROPE 





oo P= 


Banks and Large Offi 
Theatre and Hotel Lobbies 
Lodge and Club Rooms, Etc, 


ARTISTIC and 
EFFECTIVE 


This ts one of our line of Sectional qt 

Poel gprs Styles and pod re 
possible requirements. Cat 

Estimates Free. atalogue ang 


EVERY KIND OF REFLECTOR FOR ELECTRIC LIGHTING 


I. P. Frink, 551 Pearl St., New York 





No. 2779 





JUST THE THING FOR LIGHTING) 








NOTED FOR 2 ITS GREAT DURABILITY 


(The spot is our registered trade mark) 


SAMSON 
SPOT CORD 


I's made of Extra Quality Stock, 
Hard, Smooth Braid, thoroughly 
water-proofed, giving minimum 
abrasion, maximum wear. It 
stands all sorts of weather. 
Send for Samples and Prices, 


SAMSON CORDAGE se asii : 























BOSTON, MASS, 

















BARE STEEL 


and 


COPPER WIRE 








AGENCIES and BRANCHES } New York, Cleveland, Atlanta, 


Chicago, 





John A. Roebling’s Sons Company 


Portland, Ore. 
San Francisco, Los Angeles, Seattle. 








Insulated Wire 
for 


Every Purpose 








TRENTON, N. J. 








une ELECTRICAL CODE STANDARD 


“0. K.” WEATHER-PROOF, 
SLOW-BURNING WEATHER-PROOF 
AND IDEAL WIRE. 


PRICES ano SAMPLES ON APPLICATION, 


INSULATED WiIRE Co. 





PHILLIPS 


OFFICE AND FACTORY PAWTUCKET, R. I. 








Every electrical book is either published or for sale by us. 
ELECTRICAL REVIEW, 13-21 Park Row, New York. 








15%, 2%, 3%-inch 


J EM SHADE HOLDERS 


NO - SCREWS! SEE ‘THAT CLASP! 
13 East 30th Street. NEW YORK 























WINDING MACHINERY 


FOR MACNET WIRE 








American Insulating Machinery Co 
N. W. Cer. Hancock and Oxford Streets 
PHILADELPHIA, PA. 








Water-Wheel Governors 








Our new mechanical governors 
co-operate with the inertia ef- 
fect of the water and the mo- 
mentum of the plant. 

They have cut the cost of good 
government in two. Guaran- 
teed in every particular. 





Magne Wire 
Field Coils 








REPLOGLE GOVERNOR WORKS 
AKRON, OHIO 

















- Armature Goi:s 


WRITE FOR DESCRIPTIVE MATTER R 


















































EXPORT AND DOMESTIC NUMBER 


LECTRICAL REVIEW 














LVII—No. 24. . § TEN CENTS A COPY. 
sieht, 008 Re hog he Pus. Co. NEW YORK, SATURDAY, DECEMBER 9, 1905. | THREE DOLLARS 4 YAR. 




























Geo. T. MANSON, Gen. supr. 


WiLtarD L. CANDEE \ mare Gon... Mawes, om 
ag . ‘ 


THE PHOEN IX H. DURANT CHEEVER 


. AMERICAS - 
f LARGEST ELECTRICAL 
SUPPLY HOUSE 


ELECTRIC 





GI ASS CO 1889 1893 
f PARIS EXPOSI- WORLD’S FAIR 
mes eM eel | MEDAL APPLIANCE 
0 E 
asinine roe mineee Le FoR RUBBER COMPANY 


CHICAGO 


134-140 W. JACKSON BLVD. 


Eleetrie siobes and Shades, both REG. U's. PATENT OFFICE, 


Are and Incandescent The Standard for Rubber Sole Manufacturers of Okonite Wires, Okonite Tape, Manson 
laser « Outer Globes for all Insulation tape, Candee Weatherproof Wires. Write for Prices. 


seclosed arc systems THE OKONITE CO., Ltd., - 253 Broadway, New York 
GATALOGUES SENT ON REQUEST 























oe? a Oi Se 2 ie Vas Die Se So ae | 


COMMUTATORS-NOTHINC ELSE 


THE HOMER COMMUTATOR CO. 
CLEVELAND, O., U.S.A 

















(LICENSED) 


Incandescent Lamps 


New York & Ohio Company 
402 North Ave., Warren, Ohio 











THE BRISTOL C0. 
WATERBURY, CT. 
Recording Voltmeters 




















Recording Thermometers 


ray ron rucwsetyes | and Gable Company) rarer isuiaTen cables &; 


For Telephone, Telegraph, Electric 
Executive Offices ———__ Light and Power q@3 


41 Park Row, - NEWYORK,N.Y.|| FIRE AND WEATHERPROOF WIRE} | 


tas fertue| (The National Conduit)" AR 
BARE COPPER WIRE AND GABLE ey) l % 


Can 





<4, 








AMe 









































& ky 
Es C > 
WIRES AND CABLES. INDIANA RUBBER AND INSULATED WIRE GO. “ INTERIOR %q 
NATIONAL, INDIA RUBBER CO. ramameaaracceen twat acest | TAMERICAN CIRCULAR IH Co: 
Pactory and General Offices: TELEPHONE, TELEGRAPH AND FIRE ALARM CABLES EA, MASS. 
BRISTOL, R. I. All Wires Are Tested at Factory JONESBORO, IND. NEW york CHICAGO. SAN FRANCISCO. 
<\\ e e 
xiée American Electrical Works || §TUART-HOWLAND CO. || | 
1 yor % BARE and INSULATED Largest Line of RAILWAY, TELEPHONE 
ey: ELECTRIC WIRE 2 aQd LIGHTING SUPPLIES in New England 
‘TY ’ end Pesteces’'< pen e, R. I 4-5 WINTROP binge mn a DEVONSHIRE ST. 























GOODS in stock, WRITE US. ‘We will attend to your wants SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 Liberty St., N. Y. Branches: Chicago,192 Desplaines St.; BOSTON, 7 Otis St.; SAN FRANCISCO, 658 Mission St. 


Svecaity company || WEBER SOCKETS 
































Mauntacturers all kinds ¢ HENRY D. SEARS, 131 STATE STREET, BOSTON, MASS. 
LICENSED 
INCANDESCENT e e 
LAMPS... ||Bishop Wires and Cables 
WARREN, OHIO, U.S.A. Meeting the most trying conditions a specialty 











All kinds of FLEXIBLE CABLE. For Con. 
trolling, for Electric Lights, and for 
Annunciators in ELEVATORS 


Also for Theatre and other trying work 


















on ee wN Dawn ELECTRIC LAMP. 


alt Se oe | BISHOP GUTTA-PERCHA COMPANY 


T. COMPANY hem 422-426 EAST 251TH ST., NEW YORK 
































INDEX TO ADVERTISERS PAGE 20 . sie CLASSIFIED INDEX PAGE 32 





ELECTRICAL REVIEW 
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General Electric Company 


ENCLOSED FUSES AND CUT-OUTS 


(National Electrical Code Standard) 


These fuses and cut-outs stand every test and meet every specification 
determined upon by the Underwriters’ Committee after two years of investigation 
and over 1,000 tests. 





Three Wire, Single Two Wire, Double Three to Two Wire, Three Wire, Double Single Pole, 101-200 Amp., 600 Volt Single Pole, 3-30 Amp., 600 
Cutout. 


Branch, 30 Amp., 250 Volt Branch, 30 Amp., 250 Doublé Branch, 3-30 Branch, 30 Amp., 250 
Cutout. Volt Cutout. Amp., 250 Volt Volt Cutout. 
Cutout. 


Write for illustrated Catalog showing complete line 


30 Amp. 60 Amp. 


250 and 600 Volt Fuses 


WHY GENERAL ELECTRIC FUSES ARE BEST: 
Fuse [etal—Fuses blow with unvarying and lifelong accuracy, on account of the use of 
a special alloy. 


Filler—4 special compound is used to fifl the enclosing tube, surrounding the fuse strip. This 
compound is in granular form, instead of powdered. This permits free distribution of the gases 
throughout the enclosing tube and prevents excessive strain on any point. 


Enclosing Tube—The best quality of fibre is used and the heavy metal caps on the ends are 
carefully fitted and firmly held with strong steel screws. 


Indicator—All G. E. Fuses are furnished with indicators. In the centre of the label is a small 
hole through which passes a short length of very fine wire, which appears at no other part of the fuse. 
It cannot be broken except by the blowing of the fuse. 


WHY GENERAL ELECTRIC CUTOUTS ARE BEST: 
They have maximum strength and minimum weight, and are easy to install, re-fuse and keepclean. 


New York Office: 


Volt Cutout. 


Sales Offices in 


44 Broad Street Principal Office ° SCH ENECTADY, N. ¥. All Large Cities 


808 
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WE SELL 


-B ARC LAMP 


BECAUSE BECAUSE 
[T IS VY IS 
, MODEL THE ONLY 
OF LAMP THAT 
L_PLICHPY ANYBODY 
IN EVER BUYS 
HANICAL AGAIN 
NSTRUC- —o— 
ON AND = < IT IS 
— = WEATHER- 
CTRICAL PROOF 
: ESIGN EASILY 
qe TRIMMED 
; i AND INNER 
sess AND OUTER 
‘ ND rill GLOBE IS EASILY , name, no sample. 
ap REMOVED 


We also manufacture soldering paste, salts, liquid flux 
and commutator lubricant 


Tet WESCO SuppLy Co. L. B. ALLEN COMPANY 


INCORPORATED 

















AWFULLY GLAD 
TO MEET YOU 





My friends pronounce 
you a big success and 
one of the best things 
ever gotten up for 
soldering purposes. 


COME IN AND HELP 
ME DO MY WORK 


Big Sample of the 
ALLEN SOLDERING 
PASTE, free for your 
dealer’s name—no 


VR AIIITL ERDAS 


AAI 












New York Office, 9 B Warren St. 


TRANSFORMER CUT-OUTS 


PORCELAIN LINED WATERPROOF 

















Made both right and left hand so as to open In opposite directions 
when placed in pairs upon a cross-arm. Can be furnished with 
feet designed to fit No. 4 Porcelain Knobs, by means of which 
; — the Box may be completely insulated from pole. 

lype A Transformer Cut-Out 1-30 Amps. 2500 Volts. 


D & W FUSE COMPANY, prRovipDENce, R. |. 


A. HALL BERRY, New York Representative, 97 Warren St. 








—-AGENCIES— 
BOS TON—Pettingell-Andrews Co. NEW YORK—Western Electric Co. CHICAGO—Central Electrie Co. ST. PAUL—American Electric Co. 
PHiL.ADELPHIA—Western Electric Co. PITTSBURG—Western Electric Co. KANSAS CITY—Western Electric Co. SAN FRANCISCO—California Elec. Works 
ST. .OUIS—Western Electric Co. CINCINNATI—Standard Electric Co. DENVER—Western Electric Co. LOS ANGELES—The California Elec. Co. 











COMPLETE Railway Line and Regulating, 


STORACE isolated and Train Lighting, 
BATTERY Central Lighting and Power, 
PLANTS Electric Vehicle and Telephone 
COULD COUNTER E-M-F BOOSTER SYSTEMS 
SALES OFFICES 
New York: | West 34th Street Boston: 89 State Street 
Chicago: The “‘ROOKERY” 


San Francisco: Century Electric Co. 
WORKS: DEPEW, N. Y. 


Bulietine , 























WHY THE LIGHT TENSION ON 

































Every time you press a key and 
print a letter on a typewriter, you 
use from 2 to 8 ounces of force. 

Every time you return the car- 
riage to begin a new line, you use 
from 1 pound to 4 pounds of force. 

40 letters a day averaging 26 
lines, 50 characters to a line means 
from 7540 Ibs., to 30160 Ibs. of 
force expended. 

No wonder Typewriters wear out 
and operators get tired. 

The lowest figures above re- 
present the Fox Typewriter, the 
others, practically every other Type- 
writer than the Fox. 

The heavy tension of these other 
Typewriters is necessary in order 
to operate the machine. 

THAT’S WHY Fox Typewriters 
outlast all others. 

THAT’S WHY Fox operators do 
more work. 


Let us send you one at our expense 


sO you can prove these statements. 
At least send for our catalogue. 


Fox Typewriter Co. 
670 North Front Street, 
Grand Rapids, Mich. 
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Gleason’s Moulding Boxes 


ut 





Send postal for 
Pamphlet and 
Price List to 


JOHN L. y= 


GLEASON =a 


290 South St., B No.1 may. 
JAMAICA PLAIN, % 
MASSACHUSETTS 






A No. 2 REGULAR B No. 2 ReevLar 








The President 


Of the Lewis and Clark Exposition, Portland, Oregon, 
telegraphs as follows : 


“I congratulate and thank the Union 
Pacific on behalf of the directorate for 
the superb Lewis and Clark folder. 
It is one of the most elaborate and 
complete of any issued in connection 
with the Exposition.” 


Those who intend to visit the 


ORECON COUNTRY 


will find in this publication a rare fund of information. 
It tells you of the shortest way to reach the Exposition 
City, what is to be seen en route, and of the return 
trip through 


CALIFORNIA 


Free on application to 
E. L. LOMAX, General Passenger & Ticket Agent, Omaha. Neb 











CARY SPRING WORKS 


240 and 242 West 29th Street, New York City 


EXTENSION Manufacturers of 


OUND “=, Wire and Springs 


COMPRESSION 


FLAT spel RAw 





For Machinery, Motors, Clocks, 
Music Boxes and all kinds of Elec- 
trical Purposes 








cura Ga Stanley s Patterson 


General Electrical 
Equipment Supplies 


New York 


M} 


40 Cortlandt Street, e a 
Aptown—329 Fourth Avenne—ster: 














“Untt Accumulator” 


National Battery Company 


ELECTRIC STORAGE BATTERIES 
BUFFALO, N. Y. 


RELIABLE 


FOR STREET RAILWAYS, CENTRAL 
STATIONS, TELEPHONES, ETC. 


BRANCH OFFICES 
NEW YORK CHICAGO 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 
MANUFACTURER OF THE 


“Chloride Hecumulator”’ 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Telephone, Train Lighting, etc., etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 





PHILADELPHIA snepene ~, a St. Ri 1 Nec Havana, CUBA: Sem: 

New YorRE Bos' San FRANCISCO LEVELAND: G. F. Greenwood, Mgr. Gen. Elec 

100 eoadecy 60 State St. net to Bldg. Wainwnleht: Bldg. Rialto Bidg. * cheinona’ Bldg. Sa Empedrado 1 Mer treet a0" adied., _ oy 
Mexico: Charles L. Seeger, Primera de Humboldt No. 10, Mexico City 




















RECOGNIZED MOULDED 


By All Unbiased Meter Experts to Be the Most 
Reliable Direct-Current Wattmeter in the World MICA 








SOCKETS 





Are absolutely waterproof and 
the kind that cannot be equaled 
for durability and efficiency when 





it comes to decorations for streets 


or parks. 


They can be used in all sorts 
of damp places, such as tunnels, 
laundries, breweries and paper 
mills, without any deterioration 


whatever. 


Get Catalog 14A if you want 
more information 


- s 
New York Los Angeles 
virerstee ~= Hl, W, Johns-Manville Go. &::! 
Chicago a id 0 ns nvi 5 Kancas City 
Minneapolis 
Philadetpbta Manufacturers of Asbestos and Magnesia Pipe and Little Rock 
. Louis 


N 
ae Boiler Coverings, Asbestos Packings, Roofing, Etc. pow aeenaae 


Ciera 100 WILLIAM STREET - NEWYORK Biztzeu 


























vey WE ARE ABSOLUTELY INDEPENDENT 


4 see ee 





: ; Our prices on Porcelain are the best that can be obtained. 

, = . 3 Wecan —_ you the best quality of goods and ship them 

a Tell us what you want and in what quantities and let us 
give you our figures. 


AGENTS FOR SUN PORCELAIN CO. 
CHARLES A. THOMPSON COMPANY 


29 CORTLANDT STREET, NEW YORK 




















ELECTRICAL REVIEW 


O Edircr 

Renew Edison 
Batteries with 
Edison Renewals 


All the elements of the Edison Battery work to- 
gether perfectly. 


















The high constant electromotive 
force, the absence of polarization, or loss of energy 
during idleness, the low internal resistance—in fact. 
all the superior and distinctive features of the Edison 
Battery are due to the accurate and intelligent prep- 
aration of its elements. Only the highest grade of 
material is used and Mr. Edison’s own formulas are 
caretully followed. 


recharged with 


See that your Edison Batteries are 





Edison 
renewals. Look for the 


trade mark illustrated above. 
Edison Batteries recharged with 
substituted renewals do not give 
the same satisfaction. If you 
look 
into the renewal question. It’s 


Send for booklet 3. 


EDISON MFG. CO. 


ORANGE, N. J. 


are having any trouble 


important. 


31 Union Square, New York 
304 Wabash Ave., Chicago 














CHEAP !8_PRICE ONLY 


WITH A REPUTATION TO 
BACK IT 


Designed to compete with cells 
of lower cost than our East- 
ern High Grade Batteries 
ELECTRICALLY and 

Mt CHANICALLY 
PERFECT 















Eastern 
Battery Connector 


NO AMOUNT OF VIBRATION 
CAN LOOSEN IT 
Terminals for Any Sized Wire 


Eastern Carbon Works 
Carbon Street, - JERSEY CITY. N. J. 











Elevating—Conveying— Power Transmission 
erage —Coal Mining—Coal and 
Rock Drilling —Coal Washing Machinery and 
Electric Locomotives. Catalogues are yours 
for the asking. Address 


THE JEFFREY MFG. CO. 


COLUMBDS, OHIO, U. 8. A. 








[hi 
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eee 





CHICAGO 
THE ONLY MANUFACTURERS 
ON EARTH oF 
NAME PLATES EXCLUSIVELy 





SEND FOR CATALOGUE AND prices, 


a 








Cuicaco Epison Company 


REPAIR SHOP§ 


76 MARKET STREET, CHICAGO. fete 


“68 
>HONE, MAPNBEEE BO 


FIRST-CLASS EQUIPMEN 
THROUGHOUT 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMEN' 
High-Grade Machine Work of all kinds. Correspondence Solic 





Voltmeters, Ammet:rs 
and Volt-Ammeters. , 


POCKET SIZE 
VARIOUS RANGES 
ACCURATE 
RELIABLE 


LM. PIGMOLET escfuitcs ne'er. 78 Gortlandt St., New Yor 





<0, 
For General Measurem<«; is, 
Testing Storage and 
Primary Batteries, 

Circuits, Etc. 




















VOLT AND AMMETERS 


DIRECT OR ALTERNATING 


High-Grade Instruments at 
Reasonable Prices 


Send for Catalogue and Discounts 


DONGAN INSTRUMENT COMPANY 
ALBANY, N. Y. 














7 ELWELL-PARKER 


i ELECTRIC COMPANY OF AMERICA | 


© CLEVELAND OHIO, U.S.A. ® 


A 


STANDARD AUTOMOBILE BATTERY CHARGING MACHINES 


We have been manufacturing fo 
of machines out that are giving complet: tlon p 











H. N. FENNER, President 


J. F. BLAUVELT, Agent 


RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY 





Manufaeturers of 





MACHINERY FOR INSULATING ELECTRICAL WIRE< 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. 
FINE CASTINGS A SPECIALTY 





304 PEARL STREET, - - . 


Cable Covering Braiders 





~ PROVIDENCE, R. l., U. S. A: 





~~ 
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PROBLEM (/__} 
° 7 
WHITE LIGHTS 
COLUMBIA CARBONS (Vv 
ug 
= CLEAN GLOBES 
N« “IONAL CARBON COMPANY : CLEVELAND, OHIO 
ia ” ® T 9 9 
s7s% 7 
E ctrical Testing Laboratories | | THE RAIL JOINT COMPANY 
pc General Offices: ’ 
El. :rical and Photometrical Standardization. 29 West 34th St., . i New Yerk City 
: _— ota, = — Tests. Makers of Continuous, Weber and 
VD or ne arene Wolhaupter Rail Joints, Protected 
A: and Incandescent Lamp Tests. United S p 
Sp. cial Investigations. by Unite tates Patents 
Secondary Standards ot Candle-Power Furnished. Rinnai Sing Aenaeies’ 
——— Baltimore, Md., Union Trust Bldg. Boston, Mass., John Hancock Bldg. 
e Chi , Iil., Monadnock Bldg. D » Colo., Equitable Bldg. 
\4-16 East End Avenue, New York City St. Paul, Minn , Pioneer Press Bldg. Seattle, Wash.,, Washington Bldg. 
—_ St. Louis, Mo., Commonwealth Trust Bldg. 
Electric Launches | Gasoline Motor Boats 
Absolutely Safe, Reliable YOU CHOOSE THE ENGINE— 
aan Hepes WE BUILD THE BOAT 
CAN NOW BE CHARGED ANYWHERE 7 ching 
using direct or alternating or we will Se fully 
NEW MERCURY RECTIFIER | AUTO-BOATS: The fastest in the world 
THE ELECTRIC LAUNCH COMPANY, BAYONNE CITY, N. J. 

















“‘CONFOUND THOSE CORNER PINS 
SEND QUICKLY AND CET SOME 


VICTOR ANGLE INSULATORS” 


—SENSIBLE MANAGER— 





Wire Machinery 












Insulating, Cabling 
and Stranding 
Machines 


Rubber Mill Machinery 
Hydraulic Machines 





STRENGTH 









Full Information in 


The Bnsulator Book 
The Locke Insulator Mfg. Company 


Victor, N.Y., U.S.A. 8 






Aiton Machine Company 


GARDINER C. SIMS, PRESIDENT THOS. A. AITON, VicEe-Presivent 
ARTHUR S. BEVES, SECRETARY AND TREASURER 


126 Liberty St., New York Works: Harrison, N. J. 



















THE MIDGET PUSH BUTTON 


WITH SCREW CONNECTIONS! 


66 NOSCRU §§ MIDGET PUSH, CONNECTED IN TEN SECONDS, 
IS THE STANDARD OF THE WORLD 


AMERICAN ELEC. NOV. & MFG. CO. 


308 Hudson Street, New York City 








DULL’S FLASHERS 


Carbon Type—Never wears out. 
Handles any size load. Made for 
every purpose. Send for circulars. 


Reynolds-Dull Flasher Co, ‘77ADAMS st. 

















LESS 
FLASHER 











Automatically operates three (6, six 8, twelve 4-c.-p. 
lamps or less, on either direct or alternating current. 


Nothing to get out of order and requires no attention. Contacts are Iridio- 
Platinum and do not wear out. It saves current and can be regulated. Made 
to flash fast or slow. Each enclosed in a metal box. 


LIST PRICE, $1.50 EACH. Liberal discount to the trade. 
C. 0. SCHNEIDER & CO., Manufacturers, 84 E. Adams St., CHICAGO, ILL, 








“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 









IT MAKES A 
DIFFERENCE IN 
YOUR POCKETBOOK 


You are in business for the sole purpose of making money, and, 
like the rest of us, looking for something to ‘turn up” which 
will increase your profits and decrease your running expenses. 
Send us a sample of the article you manufacture, and we will 
show you how to make the different ‘‘ parts * and assemble them 
in greater quantity and at less cost. We are designers of automatic 
machinery. We have done it for others, we can do it for you. 
Designers and 


C. H. M’GIEHAN & CO., Mechanical Experts 
11 Broadway, New York 
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Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Stee} 


Wm. Jessop & Sons au, 
Chief American Office 
91 JOHN STREET, NEW YORK 
Manufactory, SHEFFIELD, ENG. 














are adaptable. They retain their charge for long perg 
Have greatest output for size and weight. Our Sparking 
Batteries have hard wood cases, thoroughly acid px 
Every battery guaranteed 
MANUFACTURED BY 
Chicago Pneumatic Tool Company 


Fisher Building, CHICAGO 95 Liberty Street, NEW YQ@RK 


eRe. 








An 
Automatic 
Motorless 
SS SS Flasher 
Get in line for the holidays with a stock of flashers. 
Easily sold and demonstrated. 

Gives new life to the old, steady-burning signs. 
Show them now! Special prices to dealers. 


ADVERTISING MIRRORGRAPH CO. 
Hudson Avenue and Concord Street, BROOKLYN, N. Y. 


Ghe THERMO - BLINK 


























AMERICAN ELECTRICAL SUPPLY CO 


ARE YOUR ELECTRICAL 
TROUBLES NUMEROUS? 


If so let us eliminate some of them 
for you. We have here the cure for 
slow shipments, excess prices and rank 
material. Why not allow us to handle 
a share of your RUSH orders? 


85-85-87 FIFTH AVECHICAGO 


pts 
a 


AND GOOD 
\ WE SELL tay 





WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER | 











SIZES ¥, 1, 2, 3, 4. 
5 and 8 H.P. on 
one hundred pounds 
steam pressure. Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo. Will run 
smooth and steady 
at anv speed from 
100 to 800 revolutions 
per minute. Gov- 
ernor regulates to 
within 2% from no 
load to full load. 

Send for Catalogue. 


The Acme Engin. 






Rochester Machin: 
Tool Works, Limite 
Rochester, N. Y., U.S. A. 
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Reynolds 


Reliance Corliss Engine 








Capacities 


30 to 700 








horse-power 








| Especially adapted for driving Electrical and other fast- 
running machinery 





























sds ie ela pasialandanilai 














Canadian Representatives, Allis-Chalmers-Bullock, Ltd., Montreal 
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ray INDIA RUBBER & GUTTA 
PERCHA INSULATING CO, 














AUTHORIZED MANUFACTURERS 


HABIRSHAW RED CORE 
USED THROUGHOUT 
TIFFANY BUILDING, NEW YORK CITY 
WIRED BY 


JOHNSTON LIVINCSTON, JR. & CO., 
Electrical Engineers and Contractors 


NEW YORK CITY 

















OFFICE AND WORKS 


YONKERS, NEW YORK 


W. M. HABIRSHAW, President and Genera! Manager 


SALES DEPARTMENT 


13-15 CORTLANDT STREET, NEW YORK CITY 


J. B. OLSON, MANAGER OF SALES 





TIFFANY BUILDING. 











QUICK AND 
cooD WORK 
is the kind that 


HAZAR INSULATED WIRES AND CABLES KENT POCKET METERS 

RUBBER-COVERED Accuracy Guaranteed 
WEATHERPROOF MAGNET WIRES : Yolt-Ammeters 0 5 
OFFICE AND ANNUNCIATOR WIRES 




























BURNLEY ; gmgere- Motors 0-8 

SOLDERING Hazard Manufacturing Company plore Kent 
WILKESBARRE NEW YORK PITTSBURG CHICAGO fel = ies " 

PASTE (Patented) PHILADELPHIA, PA. 

will help you to do. ‘ 

igo fib. socio | | Michi gan White LARGE STOCK 

and 50 Ib. packages. 





Bl imedt Stick and Paste 
Hi:.<|| CEDAR POLES |[uixoam 
I 0 Burnley Battery 
4 and M’f’g Co. ? 
Painesville, Ohio PROMPT SHIPMENTS of Quality - 
DRY BATTERIES 3 e 


Kelloge Switchboard & Supply Co. a pel 


CHICACO HIKO BRUSH MILES 


GUARANTEED to give 300 per cent more m:icag 


@ a A D T 4s : S than ordinary brushes. ASK FOR SAX LE. 

COMMUTA?®R 
We CANNOT ADVERTISE RUBBER ae i K COMPOUND 
all our goods here, but COVERED aie 


will send Catalogues and 
circulars FREE FOR THE 


ASKINC. 


J, H. BUNNELL 
& CO,, Inc. 























For Every Service 





For Underground, Aerial and Subma- 
rine use, ‘‘ SAFETY ” wires and cables have 





the endorsement of some of the largest FOR CARBON AND COPPER’ DYNAMO 4D 

20 Park Place, New York users in the United States. MOTOR BRUSHES 
_ Stops sparking. Reduces heating. Beti~ 
MANUFACTURERS OF eer contact. No scratching. No acid or 


rurcraicat arpanatus ano | | The Safety Insulated Wire & Cable Co. | | vavve wanucacrunme oo 


SUPPLIES. 114-116 LIBERTY ST., NEW YORK ALLENHURST, N. J. 
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1889 
Paris Exposition 
Medal for 


Rubber Insulation 











: TRADE MARK 
REG. U.S. PATENT OFFICE. 





Signal Installations 





are to-day the prime factor in successful 
“ railroading.” 


Fundamental to the successful opera- 
tion of these guards to public safety are 
insulated wires and cables that can be 
depended on. Hence: 





OKONITE 
Insulated Wires and Cables 


have become the unquestioned standard 
for railroads throughout the United States. 


# 








Sole Manufacturers 





THE OKONITE CoO., Ltd. 


253 Broadway 
New York 





TRADE MARK 
REG. U.S. PAT. OF FICE, 





1893 
World’s Fair 
Medal for 
Rubber Insulation 
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D. R. TYPE RHEOSTAT 


High Resistance. Moderate Capacity. 


A new type of rheostat adapted for: 


Small generator field rheostats. 

Motor field rheostats. 

Small speed controllers. 

Use in laboratories, for calibrating, etc. 


Made in two sizes, 714" and 10" in diameter. Wound for 
any resistance up to 2000 ohms. Resistance coil, commutator and 
switches entirely enclosed. Not less than several hundred steps. 


Send for particulars. 


Wirt Electric Co., Inc. 


PHILADELPHIA J 
New York Chicago 











{COLUMBIA 
PLSEF fue v 


** Columbia” 


The F. D. lcaumeecdn Electric Co. 


219 West Fourth Street - CINCINNATI, OHIO 4 





LOOK FOR THE 
LICENSE 
LABEL 


IN THE STEM 


** Peerless * 





































SOMETHING NEW 
The “H. & M.” Moulding Branch Blocks 


MANUFACTURED IN SIX STYLES 
EACH BLOCK PACKED IN A NEAT PAPER BOX 


LIST NO. STD. PKG. 
901 2 WIRE MAIN TO SINGLE 2 WIRE BRANCH 100 << 
9022 « « « DOUBLE2 « “ 100 
9033 « « « SINGLE2 « « 100 
9043 « « « DOUBLE2 « “ 50 
9053 « « « SINGLE3 « “ 50 
9063 « « « DOUBLE3 « “ 50 





By using the ‘““H. & M.” Moulding Branch 
3locks, all disadvantages in making 
branches are done away with. Time is 
saved, simply place the blocks where 
branches are desired. The main line of 
moulding can be completed, and branches 
tinished afterwards. By the old method, 
branches have to be spliced before main 
line can be finished. Consider these 
advantages. Write to-day for prices, 
discounts, etc., to your jobber or to the 
manufacturers. 


cutting of moulding to accommo- 
date joints. 

soldering of joints. 

exposed wire. 


Hus. 
Cut is ¥ size 
The Elm City Engineering Company 


61-65 Orange Street, New Haven, Conn. 
Approved by the Underwriters’ National Electrical Association 
































































wires. 


Be iwrenior() 
(CINTERIOR 


CONDUIT 


We manufacture Steel Conduit for electric 
We also manufacture fittings such 
as Steel Elbows, Couplings and Malleable 
Castings for special work. We carry a big 
stock of all standard sizes. 


We ship promptly. Write to us. 


The American Conduit Mfg. Co. 
524 Fourth Ave., Pittsburg, Pa. 


REPRESENTED BY 


H. B. COLES & CO., 45 Broadway, New York, N. 
FRANCIS RAYMOND, 1635 Old Colony Building, tetas: Illinois, 

C. 8. BROWN, 11 East Lexington Street, Baltimore, Maryland. 
oe CRAFT & CO., 1234 Williamson Building, Cleveland, Ohio, 
. LATRD, 1117 Lumber Ex., Minneapolis, Minnesota. 

E. x. FOBES CO. Seattle, Washington. 
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TO BE THE JUDGE 








We’re not afraid of comparison, 
in fact we are so confident that 
our goods are right that we ask 
you to take any one of our num- 
erous specialties and compare 
them critically, point by point, 
with any and all others. We 
have a preconceived idea that 
such a comparison will lead you 
to the choice of 


WORCESTER HIGH 
GRADE SPECIALTIES 


designed for National Electrical 
Code Standard. It will pay you 
to get our prices and discounts. 
Write for them to-day, also our 
New Bulletin No 5A 

Large stock of knife switches, 
fuse blocks, switchboards, pan- 
elboards, cutouts, and combina- 
tion switches, slate, etc., ready 
for immediate shipment on re- 
ceipt of order. 








Worcester Electric 


Manufacturing Co. 
Worcester, Mass., U.S.A. 
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Endurance 
in a camel under the mot trying conditions has been shown 
in history. The enduring hardiness of 


SIMPLEX 
INSTRUMENTS 


guarantees their permanent high accuracy under ALL condi- 
tions. They have no steel pivots to rust—no jewels to frac 
ture—-no paper scale plates to buckle or detach. The moving 
coil is supported by yielding, non-oxidizable conducting bands. 
The scale plates are made of metal, coated with an impervious 
white enamel. This hardiness is backed by handsome appear- 


ance and low cost. 
Send for Catalogue E 


THE SIMPLEX CO., 62 Nassau St., NEWARK, N. J. 


N. Y. City Selling Agents: THe E. A. WILHELMrI Co.. 93 Reade St. 





WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 


























ELE 





The Electric Motor G Equipment Co. NEWARK.N. J. 


TRIC SIGNS 








Well shaped letters properly 
placed. 


Lamps of correct C. P. rightly 
spaced. 


Legible Signs—we make them. 


Send for bulletins on signs and accessories. 
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The Good Features of the Radial 
Arm Crane Controller 


You can install this crane controller in any position most convenient, on the 
floor, either side, or to top of cab. 

You can take the front and resistance from the case by simply removing four 
screws and putting them in a recess. 

You can attach the handle to the lever in any one of three different position 

You can get at the connections in a moment’s time and you can remove any 
resistance unit without disturbing the contacts on the front. 

Every part possible is made with jigs and is therefore renewable and jnier- 
changeable. 

As the contacts are arranged in series of four, the voltage is divided :nd 
sparking between segments is eliminated. ee 

As the four points at which the circuit is broken are protected by a po. er- 
ful blowout, this controller will give the maximum of wear and the least trou dle 
in operating. — 

Send for Bulletin 59 for particulars. 


















rYPE A 


THE CUTLER-HAMMER MFC. CC. 
New York Boston MILWAUKEE, WISCONSIN Chicago Pittsburg 


a 


had 








DINKEY VENTILATED 


gar warner 









For heavy duty 
fi’ under the most ex- f 
acting conditions 
these controllers are 
unsurpassed. 

They are built 
with either coil or 
cast grid resistance 
with positive connec- 
tions. 

All parts are inter- 
changeable and of 
easy access. 

Built in four sizes 


ito 100 1P. 





















A DOZEN SALESMEN 
Couldn’t Sell You a Poor Motor 


COLONIAL MOTORS 


Sell on their merits and long continued service. Their con- 
struction is closely watched, the material is closely bought 
and the arrangements for finishing are complete and per- 
fect—in fact it’s the motor you want. 


Colonial Fan and Motor Co. 
WARREN, OHIO, U. S. A. 


D.-C. Motors, D.-C. Generators, Desk and Ceiling Fans, 
femme dy Fans, Motor-Generator Charging Sets, Rotary 
nverte! 
















Address nearest office for 
Bulletin No. & 












































The ELECTRIC CONTROLLER & SUPPLY CO. 
CLEVELAND, 0. 






136 Liberty St., New York 1621-20 Seventeenth St., 
Denver, Col. 515 Frick Bldg.. Pittsburg, Pa. 200 Fre: .. 
mont St.. San Francisco, Cal. 509-10 Woodward Bidg., 
Birmingham, Ala. 47 Victoria St., London, England 
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Generating Equipment 
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35-Kw. Direct-Current Engine-Type Generator 





a 


TRADE MARK 








, ma 





We build direct and alternating- 
current apparatus of the highest 
grade in all capacities and types 
for 


Lighting, Power and 
Railway Service 





Write for Our Bulletins 














NATIONAL ELECTRIC COMPANY 


MILWAUKEE 


Sales Offices 


NEW YORK CHICAGO 
PHILADELPHIA NEW ORLEANS 
CLEVELAND DENVER 
ATLANTA SEATTLE 


SAN FRANCISCO 




















PEERLESS MOTORS 


HAVE STOOD THE TEST OF TIME 







Tircact 


THE PEERLESS ELECTRIC CO. 


THE BEST YESTERDAY 
THE BEST TO-DAY 
THE BEST TO-MORROW 


Do you want to 
know something 
about the record 
of the 


PEERLESS 


in the past as well 
as the present 
time? 


We will be pleased. 
to send you testi- 
monials from 
users. 


FACTORY AND GENERAL OFFICES, WARREN, OHIO 


Makers of Motors, Generators, Transformers, Fan Motors, etc. 
Designers of Electric Drives 











‘COMMERCIAL’ 


MEANS THEY ARE ALWAYS BUILT RIGHT 
—BULLETIN 7200— 


COMMERCIAL ELECTRIC CO. 


INDIANAPOLIS, INDIANA, U.S. A. 
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‘** Mid star-crowned, snow-clad peaks.” WHY SO PO PU LAR 9 


WINTER 


IN THE 
ADIRONDACKS 














: — STANDARD CROCKER-WHEELER 600 K. W. D. C. GENERATOR 
If you need a bracing, dry air, filled with the health- 


ful odor of the balsam and the fir, you will find it at 

Saranac Lake—only twelve hours from New York or BECAUSE C-W GENERATORS 
Buffalo, fifteen hours from Boston, twenty-four hours 
from Chicago, twenty-one hours from Cincinnati and 
thirty hours from St. Louis, by the 


NEW YORK CENTRAL LINES 


A copy of No. 20 of the ‘‘ Four-Track Series,” ‘‘ The Adi- 
rondacks and How to Reach Them,” will be sent free on receipt 
of a 2-cent stamp by George H. Daniels, General Passenger KER -WH 
Agent, New York Central R. R., Grand Central Station, New oC EE, 

York. ce COMPANY &p 


Ampere, N. J. 


Embody Important patented featur«s. 
Contain plenty of sound material. 
Are sturdy and reliable. 

ARE HONESTLY RATED. 


PON = 


FULLY DESCRIBED IN NEW BULLETIN NO. 53K 


























“THE STANDARD” 


N. E. MOTORS 








MOTORS= DYNAMOS- FANS DYNAMOS 
ARE SWELL MADE AND YOULL Like THEM 
FOR ALL DIRECT CURRENT CIRCUITS AND 





BS THE ROBBINS *& MYERS CO. 7) 
SPRINGFIELD; OHIO. 


Storage Batteries 











KLEIN’S COMBINATION SPLICING CLAMP einai ua 












AND PRICES 
Klein’s ) Standard a 
Tools Are Tools 
The New England Motor Co. 
Send 2-cent stamp for large catalogue showing great variety of linemen’s tools, climbers, etc. 
MATHIAS KLEIN & SONS, 82 W. Van Buren Street, Chicago LOWELL, MASS. | 

















Crm au eng -Jiell Tehael; <> 


ARE OF THE MULTI-POLAR FORM FROM 5 H.-P. UP 


THE STOW MULTI-SPEED MOTORS ARE 
NOT LARGER THAN STANDARD MOTORS OF THE SAME H.-P. AND 
MINIMUM SPEED AS BUILT BY THE LEADING COMPANIES, WHILE THE 
RANCE OF SPEED THROUCH WHICH THEY CARRY THEIR FULL LOAD 
1S FOUR TIMES AS CREAT. THEY WILL CARRY THEIR FULL LOAD AT 
ALL SPEEDS WITHIN THEIR RANCE WITHOUT SPARKING WITH AN 
EFFICIENCY PRACTICALLY AS HICH AT ONE SPEED AS ANOTHER. 
THESE RESULTS ARE ARRIVED AT WITHOUT USE OF RHEOSTATS OR 
CONTROLLERS, AND WITH ONLY ONE VOLTACE APPLIED. 

Bullt in open, semi-enclosed, and fully enclosed types. Specially 
adapted to driving individual machine tools. Send for our A 
a == Bulletin No. 52 showing motors in operation. 


STOW MFC. CO., - - BINGHAMTON, N.Y. 


NEW YORK, 136 LIBERTY STREET 
General European Agents, SELIC SONNENTHAL & CO., 85 Queen Victoria St., London, Eng 
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Direct Current Motors and Generators 
For the — of All Kinds of Machine Tools 


CONSTANT AND VARIABLE 
SPEED MOTORS 
FOR ALL SPEED RATIOS 

















Let us know your requirements 


Burke Electric Oo. 


Lessee of 


The Keystone Electric Co. 


Manufacturers of 
DIRECT AND ALTERNATING CURRENT MACHINERY 


Main Office and Works: Erie, Pa. 


New York: 26 Cortlandt St. PittspurG: Park Bidg. Cuicaco: Maural-Kreutzberg Co., Fisher Bldg” 





































CINCINNATI 


Are the very best motors 
for all variable speed work. 


Bulletin “ER 261.” 


Triumph 
Electric Company 


- 32: Be i itaes ; en si ae sencsiiiie r 
‘ ; ; ae Rigs Se s rs s s 
ee ee Cincinnati, Ohio, U. S. A. 
a NEW YORK: 39 Cortlandt St. CHICAGO: Tribune Bldg. 
Variable Speed Motor Branches in all large cities 
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WESTERN ELECTRIC 
MOTORS * GENERATORS 





The universal success of the 
type E motors is the best 


-proof of their reliability :: °°: 


WESTERN 
ELECTRIC 
COMPANY 


NEW YORK CHICAGO 

















Main Office and Factory 


ST. LOUIS, MO. 


Sales Offices 


rose ON y fh Cr 1422 Empire Bldg. 
DOBTOM, MASS. 5 «6 + swe Journal Bldg. 
CHICAGO,ILL. ... . Pm we ay 
~ 5 oung Men’s Mer. 
CINCINNATI, OHIO. ) Lib. Bldg. 

DALLAS, TEXAS. . . ry se gg _. Co. 
ilbert ilkes Co. 

DENVER, COLO.. . . } 435 Seventeenth St. 
NEW YORK, N.Y... . ee: > eae 
§Spranley & Reed, Hi- 

NEW ORLEANS, LA. . { bernia Bank Bldg. 
PHILADELPHIA, PA. . . Real Estate Trust Bldg. 
Pitaepuna, PA... .. « Farmers’ Bank Bldg. 
PORTLAND, OREGON... . . 301 McKay Bldg. 
SAN FRANCISCO, CAL... . . 417 Rialto Bldg. 








Wagner Electric Mig. Co. 


Central Station Managers 


Very frequently you are called upon by your customers 
to suggest the best equipment, or the best method of 
driving electrically their various machines, either machine 
tools, or other power applications ; you no doubt are asked 
what size motor will be necessary to drive certain units, 
what the current consumption will be at full load and a 
great many other questions that perhaps you would be glad 
to have expert assistance in answering. Our Engineering 
department is at your service free of cost to handle these 
questions for you. Each of the tens of thousands of 
Motors bearing the Wagner name plate now in successful 
operation has added something to our experience in Power 
applications, and this experience is yours if you will confer 
with us. 




















Publications covering any part of our product will be 
sent upon request. 


Single-Phase Motors, Bulletin 68-C Polyphase Motors, Bulletin 74-6 
Transformers, Bulletin 72-6 Instruments, Bulletins 67-C & 71-5 
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CENTRAL STATION SUPPLIES 


Of Every Description Kept in Stock Ready for Shipment on the Shortest Notice 








SPECIAL INDUCEMENTS 


We are Making Special Inducements at the Present Time on Switchboards 


and Switchboard Instruments 


Send us your specifications and see what we can do for you 








electrical Equipment & Supply Co. 


336-338 Second Avenue, PITTSBURG, PA. 
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urrenr GENERATORS 
CURRENT 


For Light and Power 








Our generators have long been 
acknowledged to be superior in every 
detail of design and construction. 
Their reliability, even under severe 
conditions of service, is remarkable, 
and their durability unusually great. 
They meet all requirements of mod- 
ern practice and are unequalled in 
commercial value. 

Sizes up to 1000 K. W. 


Write for Bulletin No. 1056. 


Se 


Fig 1. 





SPRAGUE 


ELECTRIC COMPANY 


5 GENERAL OFFICES — 
a — 527 W. 34TH STREET, NEW YORK 
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Fort Wayne Electric Works 








We are selling great quantities of 


TYPE K WATTMETERS. 


Are 


purchasers? 


YOU one of the 


LUCKY 





“WOOD” 


FORT WAYNE 











SALES OFFICES 


SYSTEMS 
- INDIANA 





Fort Wayne Electric Works 














Atlanta Grand Rapids St. Louis 
Boston New York St. Paul 
Cincinnati Philadelphia San Francisco 
Chicago Pittsburg Syracuse 
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ID. «a 6050000 0960 0b b o.5.0'9 8'> ’ esby iD: Stu et ee j 2 49 
i ae y J oe Se ee 60 General Electric COs sccee seeeees 42 
American Electrical Supply Co.. 8 Dongan Instrument Co.......... 6 General Storage Battery Co...... a 
American Electric ‘Telephone Co. 65 C' Doubleday-Hill Electric Co...... ee Re ee 31 
American ernie Works...... a. Gatichofie Mae cccnstor eee 60 age a — . Gilmore Electric Co............+. ° 
American Engine Co........ ... 5 1 Sneing Works ............ 4 wluncan slectric MIs. UO0.......- 2 Gleason. John L..... Sere 
American Insulating Machinery DF NE SEE noes exee> Po Dunton & Co., M. W...........-- 21 Gould Storage Battery Co....... 3 
Te Saar ee ei gue SEE 6g Central Electric Co.............. ——_. i ks “eee 51 Green Fuel Economizer Co 24 
American Platinum Works .... 21 Century Electric Co......-.....- 54 D. & W. Fuse Co........... 0... 3 Qunn, Richards & Co..........- 60 
American Railway Supply Co.... 51 Chase-Shawmut Co.... ...... --+ 21 Dwyer Machine Co.............. 7 ’ 
American _ Fibre Co.. po Chicas a R.. ce aa Det 0) eee 52 H 
See Company LLL LL, 60 Chicago Fuse Wire & Mfg. Go. E se: Fr os 
Atlantic Insulated Wire & CableCo 54 rman ae Tool Co. Ps Eastern Carbon Works.......... 6 Sen mig oe "60 
sae bee eae | Colonial’ Fan & Motor Go........ 14 Eck Dynamo & Motor Works..... 52 jrardy Oo., RE... B 
ok pean tree ce +4 Columbia Incandescent Lamp Co. 26 Edison Decorative & Miniature ieee, ‘ 
Automatic ElectricCo ......... 64 Hart & Hegeman Mfg. Co. . 29 
Automatic Refrigerating Co.... Compares FCG 9G arsscciensas. tice os 54 Lamp Department............. 42 66 
7 Commercial Electric Co ......... i § & See 6 Hart Mfg. Co........ -..--..0+ 
Connecticut Tel. & = . eee 39 see aff vse nie Mig. O's scacrsis 65 Hazard Mfg. Co....... .....-.+ 10 
B Consolidated Engine Stop Co..... 59 Electric Appliance Co......... 1 Femi ST 0 26 
Babcock & Wilcox Co .......... 53 Copley-Senior Carbon Co......... 21 Electric Controller & Supply Co. 14 ppc Ai tpg 39 
Maker & Oo. fe0...0...5000 «-- 42 Cooper Hewitt Electric Co....... Electric Launch Co.............. q vriucliniis'® tau or giana 81 
Ball Hngine Co.......... ....005 55> (Gorson, “Wiithe Oo sc.cocessess 60 Electric Motor & Equipment Co.. ¥ Holophane Glass Co........ vee 
Barron @ Oo., das. B..6..55.025- 51 Couch Co., MASS TAGs cise oo0 5:5 63 Electric Storage Battery Co..... Homer Commutator Co.......--- 1 
item: We. Gisinsccksesadevess 60 Crescent Sete TT 21 or oe ple on el 19, ps Hooven, Owens & Rentschler Co. 56 
een PRN AS och ea cere ieee 60 Crescent Insulated Wire & Cable Electrical Testing Laboratories. . a How’ a R 1 52 
Baum Separator Machine Co., Inc. 55 Os castes eis cee rn cease! - 68 Electrio Dynamo Co.........,...  Menagietigg:n ey reine ieeapaaa alae ie 51 
Benjamin Electric Mfg. Co...... 39 Crocker-Wheeler Co.. .......... 16 Elm Cit ty gineering Co...... 12 Hubbell, Harvey........... “a 
BAAD DORIS iis sisciongs cen ewes 51 Crowe Name Plate & Eng. Co.... 6 Elwell-Parker Bleotric Co... 6 Humphrey, Heary H... ... .-- 60 


(Continued on page 24.) 
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TIN SHADES 


The season is approaching for tin shades and 
we have a big stock on hand ready 
for your orders 














Goods Right Deliveries Prompt 
Prices Satisfactory What more do you want 


WHEELER REFLECTOR Co. 


156 Pearl Street, Boston ‘ 








STANDARD OF THE WORLD 


‘They give more light, whiter light and less dust than any 
her earbon. ‘Their quality is uniform and always of the 
‘hest grade. Diameter and straightness perfect. Grand 
‘ze St. Louis World’s Fair, 1904. 


—sYGO REISINGER, tose, 11 Broadway, NEW. YORK 


in IN SHEET OR WIRE 
se, | > OTLAESS Mris*eeoar ee 
«ac | The F. Bissell Company, Toledo, Ohio een 


AMERICAN PLATINUM WORKS, 


Formerly CHARLES F. CROSEL MRE PUD to 265 New Jerry RW Ave WEWAKK NJ 




























































Whitney Decade 
Testing Set THE COPLEY-SENIOR CARBON BRUSH 


R , 001 oh: 11 hms. 
Reverie pines yA away with. FOR G EN ERATO RS A N D Moto R S 
Only four plugs to be manipulated 
in rheostat. New form combination 











sired. Batteries self-contained. Thoroughly Self-Lubricating 
: “en Se Will not cut veniam 
Send for discounts. Or eas Will carry more Load 
WHITNEY ELECTRICAL - 
INSTRUMENT CO. ) Copley-Senior Carbon Co. 
a General Sales Offices GEORGE W. COPLEY, Pres’t and Gen’! Mgr. 


MACHADO & ROLLER 465 Greenwich Street NEW YORK 


203 Broadway, NEW YORK CITY, N.Y. 






















































































" Chicago Office, 42 1 Monadnock Bldg. 
2 
20 aaiaunniniianad ae 
50 aie . ous SELF-LUBRICATING = NON-SPARKING 
96 NON-CUTTING NOIS Ss 
: Pe ll Our Mill and Factory Specialties OISELES 
“Morse” Adjustable Arm Fixtures. 
68 MOULDING HANGERS . Morse” Automatic Cord Adjuster. Will Carry 100 Per Cent. More Load 
WRITE “Bese ptt Am ll than Any Other Brush 
39 CHASE-S HAWMUT co. “Combination” Tin Shades. Commutators Last Five Times 
42 NEWBURYPORT, MASS. - THE INCANDESCENT ELECTRIC Lage 
41 ‘% LIGHT MANIPULATOR COMPANY 2 
31 - 116 Bedford Street Boston, Mass. Le Valley Vitae Carbon Brush Co. 
52 j ; 125 EAST 424 ST., NEW YORK 
; Se HWERDTLE ST. 
§ fHE SC AMP CO., 
2 CRESCENT % Bio ENCILS—BURNING BRANDS: 
60 Coloring ; DIE EL STAMPS &DIES — 
and § ~6EA IS -MACH. PLATES -CHECKS- 
enemas TAT 
: COLORING | THE 
: #9) INCANDESCENT 
60 | LAMPS —__§@ iffyour Job- roaninggpeies” 
52 . im ber has it he tors, and 
9 ie will guaran- Pe i” ss 
: tee it, as we thing else that FR I t N D ! 
vA guarantee a oe 
every bottle ectrical supply 
26 that we send ee ought WHY ? 
t. . 
: ta procured from 
1 } = ; Because packed in neat cases containing 3 doz. 2 oz. or 6 1-lb. cans 
56 1 Crescent . ready for re-shipment. 
5 i Company |] CaSciine Ecunclfo Exesbouy® 
. j anaes ON RICHT 
51 i Manhattan Electrical Supply Co. START THE COMING SEAS 
4 Valparaiso Ind. 32 Cortlandt Street 188 Fifth A: iti i sition. 
60 NEW YORE. CHICAGO by writing for our consignment propo 
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# New Year’s 


Reaching every department of the 


JANUAR 


Thirteen days after the mass of holiday literature 
will be preserved because of its value 


REVIEW OF ELEC 

















Technical and Literary Value 


For completeness of detail and authenticity of record the issue 
of the ELECTRICAL REVIEW for January 138, 1906, will be a classic. 

Every branch of electrical development and progress will be dis- 
cussed by eminent specialists. Among the subjects covered will be 
Electric Lighting, Electric Traction, Telephone Engineering. Wireless 
Telegraphy, Hydroelectric Development, Long-Distance Power Trans- 
mission, Electrochemistry, Electrometallurgy, General Scientific and 
Physical Development, Modern Theories and Historical Reviews. 

In addition to this there will be descriptive articles of modern 
installation in many branches. 

Our European review will bevery thorough, and of particular value. 

The reading pages will be elaborately illustrated and, besides 
all this, the regular news and industrial sections will be expanded so 
as to form a most comprehensive commentary on electrical condi- 
tions up to the date of issue. 


ELECTRICAL 


13 PARK ROW 


New York City 
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Number # + 


vast Electrical Industry, will appear 


‘3, 1906 


- been cleared away. In addition this number 
as an authentic and authoritative 


TRICAL PROGRESS 


x 





ha 











Value as an Advertising Medium 


The circulation of the New Year’s Number, January 13, 1906, 
will exceed, we believe, that of any other issue we have heretofore 
published. We are planning to meet the demand, which in previous 
years has been made on us for additional copies, by arranging 
extraordinary facilities in every department. 

As the issue will be the regular Export and Domestic Number, the 
advertiser will receive the benefit of the extra foreign circulation. 

The advertising pages will constitute in themselves a compre- 
hensive index of the electrical manufacturing industry. These pages 
will be unusually elaborate. The display will be such as will attract 
and hold attention, and because of their volume and completeness, 
the advertisements we know will be carefully studied by every reader. 

In our art and engraving departments, advertisers will have the 
advantage of the largest force of skilful artists and clever ad-writers in 
the service of any technical publication. This department will assist 
and advise in the preparation of copy, free of charge. 

Copy instructions may be sent to any of our offices. Early res- 
ervation of space will insure good locations. 


CHICAGO: 1501 Fisher Building 


Branch Offices :< BOSTON: 161 Devonshire Street 
LONDON : 42 Old Broad Street 





s 


















ELECTRICAL REVIEW 





Vol. 47—No, 24 











Recent 
Improvements in 
Economizers 


NE of the benetits resulting 
froin the use of the Green Fuel 
Economizer is the purification 

of the boiler feed water, since heat- 
ing the water causes carbonates of 
lime and magnesia to be precipi- 
tated. This makes it necessary to 
provide some means for getting at 
the interiors of tbe economizer 
tubes for inspection aud cleaning. 

One of the first improvements 
in the Economizer was, therefore, 
to provide handholes in the top 
header, one over each tube. With 
the low boiler pressures of that 
time it was found practicable to 
use external lids held in place by 
bolts and yokes, but with the high 
pressures now common it is better 
to use our patented conical lids, 
which are drawn tightly into place 
by a tee bolt, as shown above, and 
thereafter held by friction aud the 
internal pressure. The joints are 
m-tal to metal, no gaskets or parck- 
ings being used on the Economizer 
proper. Each header on which 
interval lids are used is provided 
with a patented master lid hole, 
through which the other lids may 
be removed without breaking the 
branch pipe joints 

a 

Little features like this, which 
usually come to light only through 
long experience, determine the pro- 
titableness of the economizer. Our 
experience dates from 1845. Send 
for our BOOK ‘‘ER” on Fuel 
Economy, and ask also for our 
Fan Catalog. 


THE GREEN FUEL 
ECONOMIZER CO. 


MATTEAWAN, - NEW YORK 


(Sole Builders in this country) 
22 





S. MORCAN SMITH COMPANY, 





erator and a 


Seven settir gs built for the Hudson River Wa 
Power Company’s Spier Falls plant and 14 »; 
51 inch for their plant at Mechanicsville, N. ¥ 





PAIR 


MicCORMICK 
TURBINES 


4000 H. P., 80 ft. head, arranged to drive gen- 


single turbine to drive exciter. 


ter 


airs S 


Write for catalogue It contemplating purchase of turbines. 


ORK, PA. 


Y 
Branch Office: 176 Federal St., Toot Mass. 




















Bituminized 
Fiber Conduit 


For Underground 
Electrical Construction 





The American Conduit Company has a 
corps of experts in underground con- 
struction and is prepared to furnish 
supervision of work if desired. We 
would prefer to co-operate with con- 
tractors in underground construction, 
but if desired will submit estimates 
and bids and take contracts for com- 
pleted under, =, semen systems in any 
part of the United States or Canada. 


AMERICAN CONDUIT COMPANY 


Main Offices: 
1006-1006 Manhattan Bidg., CHICAGO 


Other {170 Broadway. New York 
Offices } 386 Macy St., Los Angeles 
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or gases. 


sizes. 


SMITH STORAGE BATTERY COMPANY, 
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H 
Hunter Fan & Motor Co. evlareteteaateitas 54 


! 
Illinois Central RK. R............. 
Incandescent Electric Light Manip- 
ulator Co 


soaps ator Actarciesntareenien, die easereuterrs 1 
haveisine Age Publishing Co.. 54 
Iron City Engineering Me. 61 

J 
Jandus Electric Co ...........55. 
J-E-M Shade Holder Co......... 68 
WEHTEY MEDS OO.. vice cxisivre'nseeis's 6 
Jessop & Sons, Wm........6..05.. 8 
Johns-Manville Co., H, W........ 5 


Co. wnraVal sels gre(at oNachatorss se 10,64 
Kelly, ‘John F., Engineering Co.: "Gt 
Keystone Electric Co.< are ae 
Banela,. Haward G1... 5. 606s cess 61 
Klein & Sons, Mathias.......... 16 
Knott Apparatus Co., L. E...... 
Kpowles Edward R............. 61 


Lawrence Electric Co., F. D.... 12 
Leclanche Battery Co............ 1 
Leeds & Northrup Co... ........ 

Leffel & Co., James............. 28 
Le Valley Vite Carbon Brush Co.. 21 
Time AMBUIATON OO) os0:565 40 oie ces 52 
Locke Insulator Mfg. Co......... 7 
Lombard Governor Co........... 

Long Arm System Co., The...... 54 
Wey es Lt Corer (C/o 32 
MAGTIAGN, TAMIL oo ois cece ese ee 61 

M 

Machado & Roller. . «5.0 0:0:0:00:00 50's 21 
Macon-Evans Varnish Co........ 42 
Maddock & Sons, John........... 51 


M 
Magnet Wire Co........... 
Manhattan Electrical Supply ¢ 
Marine Engine & Machine (© 
Marshall "War. s.5c.c3 5.5. ; 
M’Giehan & Co., C. H 


1 McCandless & Co., Hl. W... 


McMeen, Samuel G........... 
Mershon, Ralph D.......... 
Michigan Central R.R..... 
Miller, Kempster B......... 
Moore, Alfred F............ 


National Battery Co......... 
National Carbon Co........ 
National Conduit & Cable Co .. 
National Electric Co........ 
National India Rubber Co.. 
New England Butt Co... ..... 
New England Engineering Co... 
New England Motor Co.... ... 
New Jersey Central R.R.... . 
New Process Raw Hide Co..... 
New York & Ohio Co...... .. 
New York Cen & Hud. Riv. R.[i 
New York Insulated Wire Co. 
New York Telephone Co...... 
Northern Electrical Mfg. Co..... 


re) 
Oona CO: Pcie cre vows 6s 
Osburn Flexible Condnit Co.. 
Ostrander, W. R. & Co......... 
Otto Gas Engine Works......... 


P 
| ETL OM O10 egy o (lg) Unger ear a a 
Partrick, Carter & Wilkins Co.... 
Peerless Electric Co............. 
Pennsylvania Railroad........... 
Peru Electric Mfg. Co............ 
Phoenix ‘Qlass C0. « §.0c6 5 ooss050-0 
(6 OEE SSS Oa er ee 
Phillips, Dugene F....: .. ..-.- 
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The Electro-Chemical Tray Battery 


Can be placed where you like with no inconvenience whatever from vapors 
A battery so neat and companionable that you can invite 
it into your office should not be overlooked. It 
and will sustain its rated current for eight or even ten hours with 
voltage up to two volts per cell, 


as shown by repeated tests. 
Results and even satisfaction guaranteed under proper conditions. 
This is an important subject to all concerned. 
We would be pleased to tell you more about it. 


Sole Builders, 
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Stanley-@. I. 
Direct Current Motors 











are simple in construction, durable, 
economical in operation and _ thor- 
oughly capable of carrying the load 
for which they are designed. 











Maybe you've had experience selling lamps of 
uncertain illumination—if so, you're the 
man we want to do business with. Poor illumi- 
nation and enormous light bills have been cured 
in the last stages by a prompt application of 





Type ‘‘L’’ Motor Driving Drill 


Packard Lamps They are, therefore, the ideal drive 


Some lamps start right and grow dim—others Send for Motor Bulletin 245 
lead a long miserable existence. 
p ADDRESS OUR NEAREST BRANCH OFFICE 
"ACKARD LAMPS not only start right, ATLANTA, GA., Empire Building 
giving their full candle-power rating, but keep CINCINNATI, OHIO, First National Bank Building 
P forr A ‘ - PHILADELPHIA, PA., North American Building 
up their brilliancy throughout their entire life. SAN FRANCISCO, CAL., 60-75 New Montgomery St. 


SEATTLE, WASH., Pioneer Building 
BOSTON, MASS., Oliver Building 
ST. LOUIS, MO., Century Building 
CHICAGO, ILL., Monadnock Block 
a ee NEW YORK, N. Y., 29 Broadway 

Bh MEXICO CITY, V. M. Braschi 6 Co. 


mana New York & Ohio Co. Stanley-G. I. Electric Mfg. 


eae 401 North Avenue ' 
IN THE STEM WARREN, OHIO Company Pittsfield, Mass. 


SEND FOR OUR NEW CATALOG 
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III I ID\ITIILS 50 


7 SEE THE TEATS 
ON THE PETTICOAT 


They’re on all 


HEMINGRAY 


Standard Screw 


GLASS INSULATORS 















LL 













No. 1 HIGH VOLTAGE 
Guarantee 10,000 Volts 





They take all the moisture from the 
inner and outer surface of the insu- 
lator and keep the pin dry ... . 


WRITE US FOR FULL INFORMATION 


WwW» 





ff 
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Hemingray Glass Compan, 


ESTABLISHED 1848 t COVINGTON, KY. 


WJ 


INCORPORATED 1870 


Factories, - MUNCIE, INDIANé 








£00K Fon TH 

LICENSE 

LABEL 
CD 





SW THE STEM 









ESTABLISHED IN {889 






More Light for Same Current Expenditure— 
Same Light for Less Current Expenditure— 






Sounds good doesn’t it 
The hest part of it is that it's true 








We respectfully invite a comparison of Columbia 
lamps with others, and call particular attention to the 
greater spherical Candle Power of the Columbia. ieee” 






Send us an order for acase. Order from any Branch 
Office or from Factory at St. Louis. 






The Columbia Incandescent Lamp Company 


New York: 1311 Havemeyer ning Memphis: 302 Scimitar Buildin 
Philadelphia: 1227 Real Estate Trust Bldg. -an rancisco: 105-107 Battery Street 
Chicago: Central Electric Company Mexico: Monterey, Van Voorhis Hnos 
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THIS 


FOR THE PRICE OF 


THIS 













THE 
BRILLIANT 
TIPLESS 
LAMP. 





« 


TIPLESS 


A faultless tipless lamp guaranteed in every respect at a 
price of the backnumber kind 


AND 
We are fully equipped to handle all orders for high grade 
incandescent lamps of all voltages and candle powers. 


WRITE US FOR PRICES. AGENTS WANTED EVERYWHERE 


Immediate Shipment a 


LOOK FOR THE 


THE BRILLIANT ELECTRIC COMPANY LABEL 


66 CHESTNUT STREET 
CLEVELAND, OHIO 
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TRAY PLATE 


STORAGE BATTERY 


The SIMPLEST, MOST DURABLE and 
BEST STORAGE BATTERY MADE ior 
Central Stations, Lighting and Power 
Plants, Isolated Plants, Etc. 

We also manufacture an IMPROVED CELL TYPB 


BATTERY in All General Styles for Ali Purposes, 
including Electrical Vehicle Batteries. 








THE BATTERY 


THAT PRODUCES RESULTS | 
BETTER AND MORE SATISFACTORY SERVICE 


Very Compact—Large Contact Surface, 
eliminating internal resistance 


THE TRAY PLATE BATTERY is known 
for its exceedingly Low Resistance, 
Economical Operation, and as a 
Saver of Fuel is without an equal 


LARGELY INCREASED CAPITAL AND 
BETTER FACILITIES enable us to supply 
all orders promptly - - - = = = 





SEND FOR DETAILS 


TRAY PLATE BATTERY Co. 


5 Frederick St., BINGHAMTON, N. * 
NEW YORK—39 Cortlandt St. 


























Motor Starters 
Speed Regulators 


Field Regulators 6 AMPERES 
i) VOLTS 


Li) Equipped with Renew- eee 
able Segments without nani 
Extra Charge 


i 








~ And Special Controlling Devices 
iS of all kinds. Send for catalogue 
and discounts 
UNION ELECTRIC . Oo 
Motor Starter with Automatic Release. Milwau kee, Wis. aire ruu. size pity hye 


Manufactured under our own patents. 
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Phillips Insulated Wire Co. ...... 68 Sawyer-Man Electric Co... ..... Stirling Consolidated Boiler Co... 53 Wagner Electric Mfg. Co... . 18 
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Replogle Governor Works. ..... 68 Southern Mills.....5.....6606c00605 S Townsend. Fitzhugh Se OTR aoe 61 FACUUIINE: BOO. 6 )o coi< sisaree is. ce OM 
Reynolds Dull Flasher Co........ 8 Southern Railway............... 65 Tray Plate Battery | a amaetons 93 Westinghouse Machine Co....... 67 
Reynolds Elec. Flasher Mfg. Co.. 51 Splitdorf Laboratory............. 5 Triumph Electric Co............. 17 Weston Electrical Instrument Co.. 42 
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Robbins & Myers Co,........... 16 Sprague Electric Co.... ......... 19 tTramball Biecirie Mfg. Co 39 Wheeler Reflector Co ....... ei 
Robertson & Sons, James L....... Standard Chemical Co............ 34 i aaa al WihitewiCo:, 0. Geo. <2.-. >. 2 AO 
Robins Conveying Belt Co........ 54 Standard Electric Mfg. Co....... U Whitney Electrical Inst. Cc...... 21 
Rochester Machine Too] Wks.,Lid. 8 Standard Paint Co............... 42 a .. Willard Storage Battery Co...... 39 
Roebling’s Sons Co., John A..... 68 Standard Underground Cable Co.. Underhill, Chas. R...........+.-. 52 Wilmerding, C. H........-.--+-- 61 
Rose Polytechnic Institute ...... 52 Standard Varnish Works......... 42 Union Electric Mfg. Co.......... 28 Wirt Electric Co..........++++- "12 

Ss Stanley-G. I. Electric Mfg. Co.... 25 Union Pacific R. R............... 4 Woodward Governor Co........-- 41 
Safety Insulated Wire & Cable Co. 10 Stanley Instrument Co........... Worcester Electric Mfg. Co.. 18 
St.Mary’s Incandescent Lamp Co.40,54 Stanley & Patterson............. 4 
CL, COR so 5 we ane oe eee 28° Stanton; ihe Roy W ...........0... 61 Van Nostrand Company, D.. ... 62 Y 
Samson Cordage Works.......... 68 Sterling Electrical Mfg. Co....... Wiaduct Mig. COs s..c646'.c266. 60% 54 Yost Electric Mfg. Co.......... 52 
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SAMSON TURBINE 


The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently installed by «s 
for the NIAGARA FALLS HYDRAULIC POWER & MANUFACTURING ©CO., Niagara Falls, N. Y. Tes > 
conducted by competent engineers developed as follows : 











Head — Pr ae ‘eae Generator Efficiency Turbine Efficiency 
213 ft. ed rep.m. 5 95 r cent 73.00 per cent 
213 3-4 257 ‘"s 3000 95% OS! a5.60'" = 


Ty Full 257 ss “6 3500 9 6s “sé 31 50 (Ty 06 
These results have never been equaled by any turbine of the Horizontal Shaft Design, operating under equa! 
HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to Generat« 
Francis’ weirs and formule for discharge were used. The original test reports on file at our offices. Th: 
Pye yee all fitted with our SAMSON BALANCED GATES. Note especially the UNIFORM SPEED AT A‘ 
ATEA . ~ 


JAMES VESTEL. £00. cuca. sees. 
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“HART” 


AND 


“H&H" SWITCHES 


ARE THE SWITCHES OF 
PERMANENT SATISFACTION 


ASK ANY 
ELECTRICIAN 


SEND FOR CATALOGUE “E” 
AND LEARN ALL ABOUT THEM | 
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92 UNION PLACE 
HARTFORD, CT. 
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= SEAMLESS RUBBER 
Sean covereD Paper INSULATIONS 


tits) 
eit: 


\\\ WIRE and CABLE +o ftMion |. 
\ Waterbury Company 


69 South St., NEW YORK 






































1906 CATALOGUE 


The 1906 edition of our catalogue is printed and being distributed. 

It is the most complete and valuable book we have published. 

It is full of illustrations, and contains much valuable information 
of the latest inventions and devices known to the science, and uses 
of electricity. 

The cipher code enables correspondence to be carried on completely by 
telegraph. 

Every article has a code word, a number, the weight of the article, 
contents of standard packages, etc. 

The number of |the catalogue is 24. 

If you do not receive a copy write for one. 


Crutral Clectrir Company, 


ELECTRICAL SUPPLIES 
264=266-268-270 Fifth Ave., Chicago 
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No. 9136F—6 in. Diameter 


He? LOPHANE PAGODA 
SUT GLASS BALL 


nas been adopted as a standard by the 
U. S. Government for all Post Offices 
and Court Houses in the Country. 
We have various styles in cutting. 


VRITE FOR OUR CATALOGUE 
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BOREAS sas— 


“‘The easiest thing I 
do is to blow wires 
down.” 
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THE RAIL JOINT CoO. 


GENERAL OFFICES 


29 West 34th Street, New York City 


Makers o 


CONTINUOUS, WEBER AND WOLHAUPTER 
RAIL JOINTS 


Protected by United States Patents 





Branch Selling Agencies 


CHICAGO, ILL., Monadnock Bldg. ST. LOUIS, MO., Commonwealth Trust. Bldg. 


DENVER, COLO., Equitable ane ST. PAUL, MINN., Pioneer Press Bldg. 
SEATTLE, WASH., Washington Bldg. 


BALTIMORE, MD., Union Trust Bldg. 
BOSTON, MASS., John Hancock Bldg. 
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DIRECT 
CURRENT 
ENCLOSED 


Will 








operate two 





hundred hours with- 
out trimming 


Only five parts and every 
part accessible without 
the use of any tools 


SELF-LOCKING 
SWITCH 


Not affected by 

smoke, dust or 

rough usage :: 

Our catalogue tells 
all 


The ideal for fac- 
tories, foundries, 
and machine shops 














American Arc Camp Company 


Kalamazoo Michigan 























WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER. 








AN OUNCE OF PREVENTION 


{S WORTH 


A POUND OF CURE 


WHEN YOU USE 


SHAW NON-ARCING LIGHTNING 
ARRESTERS 


You Get a Pound of Prevention Worth Its Weight in Gold 





10000-Volt Single-Pole Type 


They Prevent Delays, Interruption, Burn Outs 
and Consequent Losses 


LORD ELECTRIC COMPANY 


Main Office and Factory, BOSTON, MASS. 
NEW YORK OFFICE, 1603 FULLER BLDG. 


Baltimore, Universal Railway Supply Co. Philadelphia, John Mustard 
St. Louis, Watts & Uthoff Supply Co. Chicago, The W. R. Garton Co. 
San Francisco, F. A. Lawson & Co. Montreal, J. A. Dawson & Co. 
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CLASSIFIED INDEX—(Oontinued from page 23) 


ACOOUNTANTS 
W. F. Weiss 


ADJUSTERS, INCANDESCENT LAMPS 


Incan. Elec. Light Manipulator Co. 


AtR-COMPRESSORS 
Allis-Chalmers Co. 
National Electric Co. 
Platt Iron Works Co. 
ALTERNATORS 
Crocker-Wheeler Co. 
Fort Wayne Electric Works 
General Electric Co. 
National Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
AncHors, Guy 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
ANNUNCIATORS 
Bissell Cc., The F. 
Doubleday -Hill Electric Co. 
Electric Appliance Co. 
Partrick, Carter & Wilkins 
Stanley & Patterson 
W. R. Ostrander & Co. 
Wesco Supply Co. 
ASBESTOS 
Jobhns-Manville Co., H. W. 
ATTACHMENT PLUGS 
Hubbell, Harvey 
BATTERY JARS 
John Maddock & Sons 
BATTERIES, PRIMARY 
Bissell Co., The F. 
Bunnell & Co., J. H. 
Burnley Battery & Mtg. Co. 
Doubleday-Hill Electric Co. 
Eastern Carbon Works 
Edison Mfg. Co. 
Electric Motor & Equipment Co. 
Empire State Dry Battery Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
Wesco Supply Co. 
BATTERIES, STORAGE 
American Battery Co. 
Bissell Co., The F. 
Chicago Pneumatic Tool Co. 
Dayton Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
New England Motor Co. 
Smith Storage Battery Co. 
Tray Plate Battery Co. 
Willard Storage Battery Co. 
BELLS 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Viaduct Mfg: Co. 
Wesco Supply Co. 
BELT CONVEYERS 
Robins Conveying Belt Co. 
BELT DRESSING 
Dixon Crucible Co., Joseph 
BLOWERS 
Green Fuel Economizer Co. 
BoILERs 
Babcock & Wilcox Co., The 
Morgan Smith Co., S. 
Platt Iron Works Co. 
Stirling Consolidated Boiler Co. 


Westinghouse, Church, Kerr & Co. 


Books, TECHNICAL 
Electrical Review Pub. Co. 
Spon & Chamberlain 

an Nostrand Co., D. 
Wiley & Sons, John 

Boosters 
Crocker-Wheeler Co. 
National Electric Co. 

BRIDGES 
American Bridge Co. 

BRIDLE RINGS 
Barron & Co., Jas. 8. 
Bissell Co., The F. 

BrusHEs, DyNAMO 
Copely-Senior Electric Co. 
Eastern Carbon Works 
Le Valley Vitee Carbon Brush Ce. 
Wirt Electric Co. 

BUsHINGS 
Bossert Electric Construction Co. 

CaBLE HANGERS 
Barron & Co., Jas. S. 
Bissell Co., The F. 
Johns-Manville Co., H. W. 


CaBLE HanGrErs 
Barron & Co., Jas. S. 

Standard Underground Cable Qo 

CABLE MACHINERY 
Aiton Machine Co. 

CABLING MACHINES 
New England Butt Co. 

Car Haters, Evecrric 
Johns-Manville Co., H. W 
Simplex Electric Heating Co, 

CARBONS 
Eastern Carbon Works 
National Carbon Co. 

Reisinger, Hugo 

CASTINGS 
National Electric Co. 

New England Butt Co. 
Phosphor-Bronze Smelting Co., Ltd 

CHARGING SETS 
Electric Launch Co, 

Crrcurt-BREAKERS 
Bissell Co., The F. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Go, 
Fort Wayne Electric Works 
General Electric Co. 

Union Electric Mfg. Co 
Wesco Supply Co. 


Western Electric Co. 
Westinghouse Electri: & Mfg. Co. 
CLEANERS, INCANDESC#'s * LAMPS 


Incan. Elec. Light Manipulating Co. 
CLIMBERS 
Klein & Sons, Mathia: 


CLoTHEs LockprRs 
Darby & Sons, Edwar< 
CLUSTERS 
Benjamin Eleetric Mfg. Co. 
Hubbell, Harvey 
I. P. Frink 


CoaL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 
Robins Conveying Machinery Co, 
Coat Mintne MACHINERY 
Allis-Chalmers Co. 
General Electric Uo. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co 
Corns, INDUCTION 
W. R. Ostrander & Co. 


CoLorRInG CoMPOUND 
Signaloid Chemical Works 
COMMUTATORS 
Homer Commutator Co. 
CoMMUTATOR LUBRICANT 
Allen & Co, L. B. 
Atlantic Mfg. Co. 
Dixon Crucible Co., Jos 
CONDENSERS, ELECTRIC 
Marshall, William 
CONDENSERS, STEAM 
Platt Iron Works Co. 
CoNnDUITS 
American Circular Loom (Co. 
American Conduit Co. 
American Conduit Mfg. Co. 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Gest, G. M. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 
Conpuit Rops 
Barron & Co., Jas. S. 
Bissell Co., The F. 
Doubleday-Hill Electric ( 
CONSTRUCTION 
New England Engineerin »: Co. 
White & Co., J 
CONSTRUCTION SUPPLIES - 
Barron & Co., Jas. S. 
Brady, T. H. 
CONTROLLERS 
Allis-Chalmers Co. ' 
} Bullock Electric Mfg. ©». § 
Crocker-W heeler Co 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co. 
Simplex Electric Heating ‘0. 
Union Electric Mfg. Co. 
Wirt Electric Co. 
CorD AND RoPE 
Samson Cordage Works 
CouPLINGSs 
Cutler-Hammer Clutch Co. 


(Oontinued on page 33) 
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CLASSIFIED INDEX—(Continued from page 32) 


(ross-ARMS, BRACKETS, Prins, TIES, 
CLIMBERS, Etc. 
Bissell Co., The F. 
Central Electric Co. 
Doubieday-Hill Electric Co. 
Klein & Son, Mathias 
CURRENT TAPS 
Hubbe ll, Harvey 
DIMME i 
Cut Hammer Mfg. Co. 
Union Electric Mfg. Co. 
Wirt Electric Co. 


DIRE’ : Moron DrIvE FOR PLANERS 
The Llectric Controller & Supply Co. 
Dryiv« MACHINERY 


Aiton Machine Co. 
Devine, Joseph P. 
DyNastcs AND Motors 
( Ailis-Chalmers Co. 
1) Bul tock Electric Mfg. Co. t 
American Engine Co. 
sis td Co., 
Bure Electric Co. 
Cen'rval Electric Co. 
Ceu: ury Electric Co. 


Cov -nercial Electric Co. 
Ds, .on Fan & Motor Co. 
Cr -y-Wheeler Co. 

Dic) Mfg. Co 


Do. 'eday-Hill Electric Co. 
Du: in Co., Chas. 

Ec: ynamo & Motor Works 
Ek ..ro-Dynamic Co. 

Ely ©!!-Parker Electric Co. 
For. W ayne Electric Works 
Ge... ral Electric Co. 

Hv !1es, Samuel H. 

Ja» « & Leist Electric Co. 


Jeiivey Mfg. Co. 
Ke: stone Electric Co. 
Mi it & Co. 


Nai‘onal Electric Co. 
New England Motor Co. 





Northern Electrical Mfg. Co. 
Peeriess Electric Co. 

Robbins & Myers Co. 
Sprague Electric Co. 

Star ley- -G. I. Electric Mfg. Co. 
Stow Mfg. Co. 


Trin nph Electric Co. 
W:agner Electric Mfg. Co. 
Wesco Supply Co. 


Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Enecrric Arc WELDERS 


The Electric Controller & Supply Co. 


ELEcrRiIc CoOKING APPARATUS 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 

ELecTRICAL DECORATIONS 
Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co. 

ELecrric DRILLS, 

Chicago Pneumatic Tool Co. 

Ex.ecrric LIGHTERS 
Stunley & Patterson 

ELrerric LOCOMOTIVES 
General Electric Co. 

Joffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 

Enccrric SOLDERING IRONS 
American Electrical Heater Co. 
‘immplex Electrical Co. 

Br CTRICAL SUPPLIES 

merican oy aaa Co. 
varron & Co., 
ates & ‘moe 
I Dissell Co., The F. 
tral Electric Co. 
hase-Shawmut Co. 
‘ oubleday-Hill Electric Co. 


lectrical Equipment & Supply Co. 


“lectric Appliance Co. 
ectric Motor & Equipment Co. 
‘neral Electric Co. 
-wrence Electric Co., F. D. 
inhattan Electrical Supply Co. 


HN ‘iste Co., H. 4 
irtrick, Carter & Wilkins. ° 
‘areo Co. 


stanley & Patterson 

_Vesco Supply Co. 

E. "cTROMAGNETS 

devine, Jos. P. 

Splitdorf Laboratories 

Underhill, Chas. R. 
Vestern Electric Co. 
Westinghouse Electric & Mfg. Co. 


— AND CONVEYING MACHIN- 


Selves Mfg. Co. 

Robins Saareston Belt Co. 
ENGINES, GAs AND Or. 

Allis-Chalmers Co. 

American Diesel Engine Co. 

Westinghouse Machine Co. 
ENGINES, STEAM 

Allis-Chalmers Co. 

American Engine Co. 

Ball Engine Co. 

Buckeye Engine Co. 

Dustin Co., Chas. E. 

Hoovens, Owens & Rentschler Co. 

Reeves Engine Co. 

Rochester Machine Tool Works 

Westinghouse Machine Co. 
ENGINE-STOPS 

Consolidated Engine-Stop Co. 
ENGINEERS AND CONTRACTORS 

Ahim, C. E. F. 

Arnold Co., The 

Bates, Putnam A. 

Bradley & Sons, Chas. 8. 

Byllesby & Co., H. M. 

Carichoff, E. R. 

Clement, Edward E. 

Corson, Wm. R. C. 

Darlington, re We 

Dodge & Day 

Fergus & Co., W. L. 

Foster, Horatio A. 

Gunn, Richard & Co. 

Hallberg, J. H. 

Hanchett, George T. 

Hum hrey, Henry H. 

Iron City Engineering Co. 

Kelly rig camer, * Co., John F. 

Kitfield, Edward 

Knowles, Liewd I R. 

Lyndon, Lamar 

MWGiehan & Co., C. H. 

Mershon, Ralph D. 

Muralt & Co. 

New England Engineering Co. 

Schott, W. H. 

Stanton, Le Roy W. 

Townsend, Fitzhugh 

White & Co., J. G. 

Wilmerding, C. H. 
Fans AND Fan Motors 

Bissell Co., The F. 

Central Electric Co. 

Century Electric Co. 

Colonial Fan & Motor Co. 

Dayton Fan & Motor Co. 

Doubleday-Hill Electric Co. 

Electric Motor & Equipment Co. 

Fort Wayne Electric Works 

General Electric Co. 

Green Fuel Economizer Co. 

Hunter Fan & Motor Co. 

Peerless Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
FEED-WATER HEATERS 

Platt Iron Works Co. 
FLEXIBLE COUPLINGS FOR SHAFTS 


The Electric Controller & Supply Co. 


FrsRE SPECIALTIES 
Morris Electric Co. 
Wilmington Fibre Specialty Co. 
FrxTuREs (ELECTRIC) 
Benjamin Electric Mfg. Co. 
FLASHERS 
Advertising Mirrorgraph Co. 
Bissel] Co., The F. 
Electric Motor & Equipment Co. 
Reynolds Dull Flasher Co. 
Reynolds Electric Flasher Mfg. Co. 
Schneider & Co., C. O. 
FLEXIBLE SHAFTING 
Stow Mfg. Co. 
FuEL EcONOMIZERS 
Green Fuel Economizer Co. 
FusEs 
American Electric Fuse Co 
Bissell Co., The F. 
Chase-Shawmut Co. 
Chicago F'use Wire & Mfg. Co. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 


(Continued on page 60) 











DOWNWARD 
LIGHT SYSTEM 


(1) Downward Light Lamps are the only kind giving their 
full rated (maximum) candle-power through the end. 

Downward Light Lamps give over 100 per cent. more 
light below than the common oval anchored filament 
type. 

Downward Light Lamps do not have a greater total 
(mean spherical) candle-power than other types; in 
other words, do not burn their filaments above the 
normal temperature: hence, will have the same 
length of life as the best of the other types. 


What Everyone Admits 


Light, rays travel in straight lines. Ninety per cent. of 
all wae are installed pointing downward. The light through 
the end is the light used. 


The Logical Conclusion 


Downward Light Lamps surpass all others in Illuminating 
Power, in other words, give more light where it is wanted. 


Downward Light Lamps have no “anchors” to break the 
filaments, and no ‘‘ tips” to disfigure the bulb and break in 
handling. 


A Case (300) Downward Light Lamps sent on 
30 days’ trial to be returned if not satisfactory. 


AGENTS 
Wanted Everywhere 


Downward Light Electric Co. 


32 Union Square NEW YORK 
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y [ / } a THE DAYTON FAN & MOTOR Co. 
916 E. THIRDS7. DAYTON, Ono, 





By ELECTRO-DYNAMIC CO. 








INTERPOL 


Office: !1 Pine Street, New York 
Works: Bayonne, New Jers<; 

















: ——=— Established 1875 ———$$s 
We make these and dozens 
of other composition devices 


Bushings, Rings, Collars, Coil Plugs, 
Battery Covers, Switch Bases, Switch Keys, 
Socket Keys, Handles, Mouth Pieces, Etc. 


And we do our work RIGHT 


DICKINSON HARD RUBBER Co. 


PRINGFIELD, MASS. U.S.A. 











YOU CANT BUY A KING 


BUT YOU CAN CET A 


MONARCH 42vs/vum REFLECTOR 


FOR 127s° AND CHEAPER IN LARGE QUANTITIES _ 
AM. ELEC. NOV. & MFC. CO., 308 HUDSON ST. W. Y. 


| WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 





2am 


KING OF AL: 


JUST WHAT ITS NAME IMPL: =: 


IMPERIAL SOLDERING PASi: 


is so much better than any other flux that there 
is really no comparison. You will say so | 








0 
after you have tried the sample we will send 
you on request. Makes the solder flow so easily 
you will be surprised. Carried in stock by 
all first-class supply houses. 


THE STANDARD CHEMICAL G5. 


Cincinnati, Ohio 








Water Wheel Governors 


Vii We received a Gold Medal, the highes: 
‘ award, at St. Louis Exposition 





We make governors for all types of water wheels 
working under all conditions. You will find 
them in use everywhere. We guarantee them 
to be unequalled. 


WRITE FOR PRINTED MATTER 


The Lombard Governor Co. 
Ashland, Mass. 


ODS+TUBE 


~SHEET- 


9% Special Forms o-- 
MORRIS ELECTRIC COMPANY 


WILMINGTON, DEL., U. S. A. 
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ARC-BURST 


The Triumph of Illuminating Art 


Thousands in Use 





Static 


PREPARE FOR 














NEW YORK CHICAGO 





Write for Arc-Burst Folder or New Catalogue “B-16” 


BENJAMIN ELECTRIC MANUFACTURING CO. 


Discharges 


Powerful as the 


















































Are Lamp. 
IN DECEMBER 
No glare. 
1905 = DECEMBER“. 1905 
Attractive in Sun. | Mon. | Tues.| Wed | Thu. | Fri. | Sat. 
appearance. elas lend ee heer. | a 
3 | 4 6|7/|8/|9 
10) 11/12)13)14/15/16 
‘‘Turndown”’ 17/18) 19|20)21|22/23 
» feature gauges 24. 25| 26! 27/28) 29/30 
quantity of light. 31 ee ee ss se ee ee 


OVERHEAD LINES FULLY PROTECTED WITH 
GARTON LIGHTNING ARRESTERS 
Mean that you are absolutely safe during the severe 
=e winter months and also ready for the spring storms. 
We will be glad to recommend an equipment suited 


to your purpose. Send for Bulletin 50-F, telling why 
Garton Arresters are superior. 


GARTON-DANIELS COMPANY 
KEOKUK, IOWA 


- Wired ready to 
~ hang. 


Saves 24 per cent 
of your light bill. 





SAN FRANCISCO 














TELEPHONES 


Largest manufacturers of INTERIOR 
‘TELEPHONES in the world. 
Switchboard equipments, for toll and 
country lines. Sendforlarge No.12catalog. 


CONRESTICUT TEL. & ELEC. CO. 
MERIDEN, CONN. 








Generating Sets of all sizes and for 
every purpose, belted or direct connected, 


Motors, Motor Generators, Steam En- 
gines, !nstruments, Supplies, etc., at the 
lowest prices for new or second hand. 


State your wants and get my price. 
S. H. HOLMES, 
Toronto Junction, Ontario, Can. 








All progressive Central Stations and 
dealers buy 


AMERICAN ELECTRIC 
HEATING APPLIANCES 
AMERICAN ELEC. HEATER CO. 


Main Office and Factory: DETROIT, MICH. 
Branch: 7 & 9 Warren Street, NEW YORK 














® WILLARD 
STORAGE BATTERIES 


8 HE WILLARD STORAGE BATTERY CO, 


CLEVELAND. OHIO 





ELECTRIC: CONDENSERS 
Standards a Specialty 


709 Lexington Ave., New York 
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Finish X\ 
Good Wiring 
With ! 
Good Panels 


ml 
You may do wiring in the best possible manner, but it all goes back J 
yy 


of the walls and you don’t get proper credit. 
Your customer judges by what he can see 
If you install cheap panelboards, he most surely thinks, the 


wiring that is out of sight must be cheaper still. y/ 
Y 





Yy 





Give your customer a good panel—one that will speak well 
for the whole job. 


To do this you don’t have to get expensive boards— Yf 
Trumbull rightly priced Panels will give you all that is 
A best in design, material and construction. Vi“ 


Fifty styles and sizes 
hows The Trumbull Electric Mfg. Co. 


are shown in our 
WY No. 5 catalog 
NS —eet it. 600 Woodford Ave. 
SS ga 
= 


Plainville, Conn. 








ELECTRICAL REVIEW 











ELEC. REVIEW 


(MODERNIZING AN OLD ALLEGORY) 
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FOR YOU FROM THE 
INCANDESCENT LAMP TRUST 


The highest trained skill, the best mechanical and electrical 


Raaes: 


areata 








equipment, and a strongly financed company, having no agreements nor 


entangling alliances with the lamp association, is now manufacturing 


THE BEST QUALITY INCANDESCENT LAMPS 
GET THE NON-TRUST PROPOSITION 


Our factory has an initial capacity of 6000 lamps daily, with space 
for rapid increase. We can take care of your order satisfactorily in every 


way, giving you prompt shipments and effective service. 


We guarantee buyers against litigation, and offer a full 





protection in case of suit for infringements of patent rights. 








St. Marys 


Incandescent Lamp Co. 




















WM.M. ROTHSCHILD, Pres. St. Marys, Pa. 
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AMERICAN BRIDGE COMPANY 
OF NEW YORK 


‘ 


TRvc ™ 
HOISTING 
MOTORS 


Not adaptations of ill-fitted 
frames but especially designed 
Box Type Motors for crane and 











hoist service. 
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DUST PROOF 
LONG LIVED 


RUGGED 


SIMPLE 











SEE BULLETIN NO. 4532 
We shew a Northern Box Type Motor 
Rael a Northern Engineering 
orks Trolley Hoist. 


Northern Elect. Mfg. Go. 


ENGINEERS — MANUFACTURERS 


MADISON, WIS., U.S.A. 
425 Monadnock Block, Chicago, Il. 
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sail 


Steel Buildings 


and Bridges 


Annual Capacity, 700,000 Tons 








Contracting Offices in Twenty-three American Cities 








General Offices : 





= 


42 Broadway, New York 











) WOODWARD GOVERNOR CO. 





A WATER WHEEL 
GOVERNOR 


must govern or it is worse than 
useless. Hundreds of our Com- 
pensating Governors are in suc- 
cessful use on power and lighting 
plants. They must be good. 


Let us send you our catalogue 


656 Race St., ROCKFORD, ILL. 














Branch Offices 
135 Adams St., CHICAGO, ILL. 

1234 Williamson Bldg., CLEVELAND, OHIO 
Commercial Bank Bldg., WASHINGTON, D.C. 











Size L, 61 Plates in Lead-Lined Wooden Tanks. 
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LOOK FOR THE 
LICENSE 


LABEL 


(mm 
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“NATURE SMILES THROUGH SUNBEAMS” 


THE SUNBEAM 


THE LAMP OF QUALITY 
oF 


SUNBEAM INCANDESCENT LAMP CO. 





ee ae 
LOOK FOR THE 
LICENSE 


LABEL 


cD 


INTHE STEM 
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St. Leuls Pittsburg Kansas City 





CHICAGO NEW YORK 
Distributing Agents....... WESTERN ELECTRIC Co. 
Chicago Philadelphia New York 
Denver St. Paul, American Electric Co. San Franeisco, California Electrical Works 


Cincinnati, Standard Electric Co. 
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Ld resistance wires a agains 
tiens; protective fuses for small GRAND PRIZE BAKER & COMPANY, 
currents; ignition fuses for tor- Univ al E sition C. 
pedo and mining operations; st L i 004 C. 0. BAKER, Pres. Cc. W. cee 
special forms for wireless teleg- - Louis, 408-4 Vice-Pres, 
raphy; all forms of electrical | GOLD MEDAL—Lewis & Clark Centen- 14N. J. R. R. Ave., Newark, N. J. 
contacts nial Exposition, Portland, Ore.—1905 NEW YORK OFFICE, 120 LIBERTY STREET 
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THREE-POLE “AUTO-ITE” 


For Direct or Alternating-Current Service 
Non-Closable on Overload 


The illustration shows an ‘‘ AUTO-ITE” designed with especial reference to the 
requirements of three phase lighting and power circuits, but which is equally adapt. 
able to the protection of polyphase generators and motors or to use on three. 8 
direct-current systems. Built on the “‘AUTO-ITE” principle, it cannot be closed 
or held closed on overload. During the automatic opening of the “AUTO-ITE” the 
closing lever remains stationary. The instrument may be opened by hand with 
instantaneous break in response to a slight upward movement of the handle. 

The Circuit Breaker illustrated is one of a number of ‘‘I-T-E’s” furnished py us 
- the — Westinghouse Company for the latest installation of the London Co anty 

ounci 

An almost unlimited variety of combinations can be secured in I-T-E apparatus, 
The consulting engineer is invited to make use of our ten years’ experience in Circuit 
Breaker design. To secure the best, specify I-T-E. 


THE CUTTER CO., PHILADELPHIA 





oS 


INSULATING VARNISKES 


“Thoroughly Tested 


MACON- “EVANS VARNISH CO., Pittsburg 








WHITE STAR DRY CELLS 
EGONOMICAL, EFF CIENT, DURABLE, THE BEST 


Send for Price List and Discounts 


EMPIRE STATE DRY BATTERY CO., NEW YORK 


ELECTRICAL 
COMPOUNDS 
STANDARD FOR 19 YEARS 


























Wr INSULATING BLACK 


A black, quick-drying protective varnish for Telephone, 
Telegraph, Electric Light and Signal Systems. 


Not affected by heat or cold. Resists water and néver 
becomes brittle or cracks off. Adheres to wood or metal. 
Ask your dealer, or write 


STANDARD VARNISH WORKS, cuicaco, LONDON 


E E S Ci american 
Everything Electrical 


BA 
Electrical Equipment & Supply Co. 475,B.CLINTON 8T-.BHIGACO, Lt, 
933-938 Second Ave., PITTSBURG, PA 


Highest e for electrical insulation and 
VULCANIZED “San 
rods an shapes 


CATALOGUE AND SAMPLES ON APPLICATION 


FIBRE AMERICAN VULCANIZED FIBRE C0. 


WILMINOTON, DEL. 











THE STANDARD PAINT CO. ‘°° “UNNonx 


FIELDING RECEPTACLES 






















make possible any effect in attractive 


WINDOW LICHTING 


at a cost that will amaze you 
WRITE US FOR BULLETIN SHOWING EVERY STYLE WITH PRICES 














WESTON Electrical Instrument Co. 


Edison Ready-To- Use New York Office, 74 Cortlandt St., MnOfe Waverly Park, NEWARK, N. Y. 
Electric Decorative Lighting Outfits BORO ERMC, A Cadi i hag ge Georwer 


ERLIN : European Weston Electrical Instrument Co., No. 88 Ritterstrasse. 


Weston Staniard 


Portable, Direct Reading 
Voltmeters and Milli- 
voltmeters, Ammeters 
and Milammeters, Watt- 
meters and Voltmeters, 
for Alternating and 


YOU HAVE JUST TIME ENOUGH Illuminated Dial, 
to lay in a stock of these popular outfits, Stationinstruments 


which afford by far the safest and most beau- : 
tiful method of illuminating Christmas trees ae oe rot! ¢ 
or other inflammable decorations same general principle 



















Useful for Interior Adornment all the as our regular Standard 7 Rice 
year areund Portable Direct-Current ae a 
: Voltmeters and Amme- ments are recognized as 
Always Ready—Always Complete ters, butare much larger standards throughout 
: ; re and the working parts the civilized world 
For fuller details write our nearest district office or are enclosed in a neatly Our Semi-Poriable 


designed, dust-proof, 


GENERAL ELECTRIC COMPANY ee 


~ Laboratory Sta:dard 
Voltmeters and Amme- 
ters are still better 














Main Lamp Sales Offices: HARRISON, N. J. instruments from dis- They are the most reli- 
turbing influences of ex- able, absolute standards 
Offices in all the principal cities 744 ternal magnetic fields, est» Standard Mantasted Dial Station Ammeter, for laboratory use 
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List of 


E.lectrical 


Patents 
Issued Last Week 











ially reported for this journal by E. 8. 
peeeit solicitor of patents, Loan and Trust 
Building, Washington D.C. Copies of any 
patent may be secured for 10 cents each.} 


aa 
ISSUED NOVEMBER 28, 1905. 
305,429 Lightning arrester; A. J. 


Berry, Marion, Ohio. 

















805,448 Magnetic separator for 
ores: Ti. F. Campbell, Melrose, 
Mass. 

905,499 Electric drill; S. D. 
Stoyche'f, Toledo, Ohio. 

805,501-502 Method of producing 
chemica!s in electric furnaces; E. 


R. Taylor, Penn Yan, N. Y. 
805,505 Automatic regulator for 
electric circuits; M. Waddell, New 
York, N. Y. 
805,509 Electric cutout; 
Wright, Blandinsville, Ill. 


W. P. 


805,547 Armature for electrical 
machines; W. T. Hensley, Bound 
Brook, N. J. 

805,557  Electric-current genera- 


tor; William Kaisling, Chicago, Ill. 
805,568 Trolley base; H. R. Lock- 
hart, Westmount, Canada. 
805,572 Trolley wheel; 
Mathesius, Brooklyn, N. Y. 
805,574 Electric gas-lighter; Jo- 
seph Mlada, Manitowoc, Wis. 
805,619 Electric signaling sys- 
tem; W. S. and A. S. Aungst, Alli- 
ance, Ohio. 


A 


(Continued on page 52.) 





YOU CAN COUNT 
THE COLD CASH 


When you figure how much 
you save in time and labor by 
using the 








ALLEN SOLDERING 
STICK 


If you consider your electri- 
cian’s time worth money, send 
for a sample and see how much 


uicker it does the 
he stick you are 


better and 
work than 
now using. 
Sample fee for your dealer’s 
nhame—no name, no a. 
Also booklet, ‘If You Use 
Solder.” 


We also manufacture soldering paste, salts 
and commutator lubricant 


L. B. ALLEN CO. 


INCORPORATED 
1336 COLUMBIA AVENUE 
CHICAGO, ILL. 
New York Office, 97B Warren St. 
6 














; TELEPHONE OFFICIALS PRAISE THIS PAPER 








PATENTS 
PATENTS 














&, | PROTECTOR 
LAMP 
GUARD 


The best protec- 
tion for the lamp 





Easily put on and 
will not shake off, 
or partly off, or 
shift to one side 


WAGOR MFG. CO. 


SPRINGFIELD, MASS. 








"P, R ® 





Save money and time 
by sending your 
matters to me 

TRADE-MARKS 


DESIGNS 
COPYRIGHTS 











E. S. DUVALL 


Washington, D. C. 
LOAN & TRUST BUILDING 








re “RECO” SIGN FLASHER 


The Reco Is simple, practical, durable—will flash 
from 60 to 600 four C. P. Lamps with each switch 
There’s money for you in selling Reco Flashers 
Write for “*RECO FOLOER”’’—Tells all about it 


REYNOLDS ELECTRIC FLASHER MFG. CO. 


225 FIFTH AVENUE, CHICAGO, ILL. 








FOR AN ALUMINUM 


REFLECTOR 


MONARCH 
TWO-LICHT 


AMERICAN ELECTRIC NOVELTY & MFG. COMPANY 


308 HUDSON STREET, NEW YORK 








Separabie Attachment Plug 
No Twisted Cord No Exposed Contacts 
1 
5 styles {le Ce: Tent! } Alt Interchangsable 


Send for Folder Number 15 


HARVEY HUBBELL, Inc., Main Office, BRIDGEPORT, CONN. 
NEW YORK CHICAGO SAN FRANC ISCO 








NATIONAL GODE STANDARD 


CARTRIDCE 
FUSE BLOCKS 


are illustrated in one of a series of 
bulletins on Peru-Porcelain and National Code Specialties. Have you these bulletins ? 


NEW YORK OFFICE: 39 CORTLANDT STREET 


PERU ELECTRIC MFG. CO. PERU, INDIAWA 
FACTORY TIME CHECKS 


They are being used more and 
more. Write for our pamphlet, 
‘Time Checks, and Their Use.” 


American Railway Supply Co. 


Address Department S., 24 Park Place, N. Y. 


Electrical Testing Instruments 


State Requirements and write for Prices 


JAMES 6G. BIDDLE, 1112 Chestnut 8t., Philadelphia 












































us to figure out. 





{f so it will pay you to write to us. 
earthenware specialties—Ther s nothing too difficult for 
If you hyve any special designs to make 
and don’t know just what to do, send us your sketches 
with measurement and we will quote you prices. 


JOHN MADDOCK & SONS 


Coalport Pottery, Trenton, N. J. 


Do you want anything special in earthenware, such as 


Sattery Jars, Porous and Porcelain 
Jars, Tubes, Cylinders, Plates, Etc.? 


Our business is 























s Lae LAE 5 Glass 

i Enameled 
ay Insulators 
——— af a _@ @ for use on Houses 


——— a and Pole lines... 





|. 
sensor 1H James S. Barron & Co. 
and Prices 1: New York 
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. PATENTS. 
(Continued from page 51.) 
805,694 
separation; 
Mass. 


ata fe 


805,714 Visible and audible sig- 
John L. Creveling, New York, 


nal; 
a 


805,724 Wire-cutting mechanism; 


N. S. Harter, Chicago, II]. 

805,725 
electric 
Hoor, 
pold Stark, Budapest, 
gary. 

805,735 
graph key; 
Pa. 

805,783 Electric 
Dorian, Niagara Falls, N. Y. 
805,788 
tor; S. L. 

Cal. 
805,795 X-ray tube; 

Jr., Lowell, Mass. 
805,827 

E. W. Vogel, 


Controlling 


generators; Moritz 


Blectric strain 


Chicago, Ill. — 


805,854 Magnetic ore separator; 


Eric Hedburg, Joplin, Mo. 

805,856 Block 
roads; A. N. 
Reese, Sioux City, 

805,874 
guisher system; 
cago, Ill., and J. 
Ohio. 


system for 


Iowa. 


(Continued on page 54.) 


Method of electrostatic 
Wynne, Boston, 


device for 
von 
Friederich Reinitz and Leo- 
Austria-Hun- 


Rear-end contact tele- 
S. B. Lefley, Florinel, 


furnace; J. S. 


insula- 
Foster, San Francisco, 


J. O. Heinze, 


Railroad signal circuit; 


rail- 
Ireland and J. T. 


Automatic fire-extin- 
J. G. Nolen, Chi- 
D. Nolen, Toledo, 











PATENTS—TRADE-MARKS 


James Hamilton, M.E., LL.B. 
Mem. Am. Soc. M. E.; peend: AM. co. E.E 
M. E. (Cornell) ; LL.B. (B. U. Law School) 
LATE LECTURER ON PATENTS (B. U. L. 8.) 
NEW YORK C'!TY - 81 Nassau Street 
WASHINGTON, D. C. ” Lean and Trust Building 


Write to or call at either office 











YOST SPECIALTIES 


Sockets, Wail Sockets, Weather 
Sockets, Rosettes, Receptacles, Co 
justers. Catalogue for the asking. 


The Yost Electric Mfg. Co. 


TOLEDO, OHIO 





— 

















ENGINES 
2 17x28x18 Harrisburg tandem. 
1 16x30x48 Hamilton Corlisstandem 
2 15x23x137 Mclatosh & Seymour. 
2 13x23x17 McIntosh & Seymour. 
J 1JxJ9x24 Buckeye tandem. 
1 24x38 Ideal automatic. 
{1 22x42 Hamilton Corliss. 


4 22x48 Wheelock Corliss. 

1 20x42 Hamilton Corliss. 

2 1816x138 A. L. Ide. 

1 16x16 Ideal automatic. 

2 15x20 Russell 4 valve. 

2 1514x16 Buckeye side crank. 
1 12x12 Armington & Sims. 

$ 10xi2 Erie Ball. 





ALTERNATING 
me | Stanley 2-ph., alternator d.c. 
Mcl. & S. engine ver. 
300-kw., G;E. monocyclic 2200-v.d.c. 
Mcl, & S. tandem engine. 


or belted. 





300-kw., G. E. 3-ph., 2300-v. 
180-kw., (2) Stanley 2-ph., alternators. 
75-kw., G. E. monocyclic 1100-v. 
70-kw., Westinghouse 2-ph., 2200-v. 
65-kw., (2) Stanley 2-ph. 


SPECIAL—700-kw., Bullock 3-ph., 25-cy., 13200-v., for either direct connection 


Send for latest **bargain list’ of generators, motors, boilers, engines, etc. 


JOSEPH H. THOMPSON, Jr., 11 Broadway, New York 








You should certainly be familiar with 


THE ELECTRO-CHEMICAL TRAY BATTERY 


—INFORMATION ON REQUEST -—— 


SMITH STORACE BATTERY CO. 


ZOAR, OHIO 





Sole Builders 


Russell Howland 


: :: Manufacturers’ Agent :: 





SO SAA 





ourerenes 


E ectrical Specialties - 
Automobile Specialties 
Hardware Specialties - 
Incandescent Lamps - 
Combination Switches 
Hard Fibre - - . . 
Autosparkers- - - . 








ee 


120-122 Liberty $ Street 


3: 3: NEW YORK :: 


























ELECTROMAGNETS and SOLENOIDS 


SPECIALTY—Calculation, Design and Construction of 
LARGE ELECTROMAGNETS AND SOLENOIDS 
TO PERFORM A GIVEN DUTY 
Also fullline of Small Electromagnets, Ringer Magnets, Solenoids, 
Telephone Induction Coils, Medical Induction Coils, Ruhmkoff 


Windings, Gas Lighting Spark Coils, Gas Engine Spark Coi s, 
Everything in the Coil Line 


CHARLES R. UNDERHILL, 55 Liberty St, NEW YORK 


MICA. 





Insulators for gas engine iznition 
and special work. Send sketch 
66 92 
STA-RITE’ 

lenition Plugs, Porcelain, $1.50; 


Mica, $1.75. Spark Coils and Motor 
sories—send for list of 47 plugs. 


THE R. E. HARDY 69. 


226 WEST BROADWAY, NEW YORK CiTy 


Acces- 

















PATENTS 


DYER DYER 


31 Nassau 8St., 3 YORK CITY 
ELECTRICAL CASES A SPECIALTY 





ROSE POLYTECHNIC INSTITUTE 


Terre Haute, Ind. A College of Engineering. 
Mechanical, Electrical, and Civil Ei 
Chemistry and Architecture. Extensive shops. 
Foggy equipment, modern. 
For Cat eds &L _ Professional Register of 
Alumni, ad EES, Pres. 





THE LIMA INSULATOR Co. 
LIMA, N.Y. 


High-Tension Porcelain Insulators 


Designed especially to stand service 
conditions and are noted for their great 
electrical and mechanical strength 











POLYTECHNIC INSTITUTE OF BROOKLYN 
EVENING COURSES IN 


TRANSPORTATION 
By EMINENT SPECIALISTS 
ALSO OTHER EVENING TECHNICAL 
AND ARTS COURSES 





FRED W. ATKINSON, President 


“ECK 


DYNAMO xo 
MOTOR WORKS 


Belleville. N. J. 


TRADE MARK 























| When Addressing Advertisers Pieuse 


Mention This Paper. 








Electric Heating 
Apparatus 


OF EVERY DESCRIPTION 





“Unit” Enamel Rhenstats 








THE SIMPLEX ELECTRIC 
HEATING COMPANY 


MASS. 


CAMBRIDGEPORT 





THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U.S. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hoods,House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Application 


EMPIRE 


MINIATURE 


LAMPS 


Ee 
Send for Circular 
H. W. McCANDLESS & 00, 

Licensed Manufacturers 

















W. R. Ostrander & Co. 


22 Dey Street, NEW YORK 
Manufacturers of 


Speaking Tubes, Whistles, 
Bells, Annunciators 


Electric 
onpeties 


De Kalb Ave. 
Breoklyn 





Send for 
Catalogue 





67 & 69 Park Place 
NEWYORK 
PATENTS 
TRADE-MARKS and 
COPYRIGHTS 


Send your business direct to Washington 
Saves time and insures better service 


PERSONAL ATTENTION 
GUARANTEED 
25 YEARS’ ACTIVE PRACTICE 


SPECIALTY 
‘‘ Working on the Failures of 
Others” 


Siggers & Siggers 
PATENT LAWYERS 


Suite 20-25 WASHINSTON 











National Union Bidg. 





' STREET SERIES AND MULTIPLE 





CILMORE 
ELECTRIC 


COMPANY 


South Boston, Mass. 
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Armington & Sims Engines 








Guaranteed to govern within 2 per cent. 


HIGH DUTY... 


Write for particulars 

















Tell the advertiser WHEN YOU WRITE to him 


SECOR KEROSENE OIL ENGINES 


In operation at our show room, 126 Liberty St. 


GROSHON PUMPING ENGINES 


Marine Engine & Machine Company 
tow did you learn the addresses on this page? Works: Harrison, N. J. Office: 126 Liberty St., New York 

















THE STIRLING CONSOLIDATED BOILER CO. 


SUCCESSORS TO THE 
PLANTS AND WatTER TuBe BoILer BUSINESS OF 


THE STIRLING CO. THE AULTMAN & TAYLOR MCHY. CO. 


Barberton, Ohio Mansfield, Ohio 


MANUFACTURERS OF 


“Stirling,” “A and Tl Horizontal” 
and “Cahall Vertical” 


Water Tube Boilers 
SUPERHEATERS and STOKERS 


WORKS GENERAL OFFICE 


Barberton, 0. Mansfield, 0. Trinity Building, New York 














Operating on Oil, either crude or distillate, by GRADUAL CONTINUOUS COMBUSTION. 
NO IGNITERS. NO EXPLOSIONS. Guaranteed fuel consumption on the full load 
12.5 gallons per 100 K. W. Hours on the switchboard 


For further particulars apply to 


: AMERICAN DIESEL ENGINE CO. 


{{ Broadway, New York 


SOD OSB EEE OBO KMD BDE BE AOEE BOLD ABDODOBDEBOSE BEB He 


FSBO SSBB SSBB SS OSS S SOS SOSSSSSSOSSOOOG 


DIESEL ENGINES: 


beesseeseon 
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PATENTS. 
(Continued from page 52.) ALTERNATING CURRENT ATLANTIO INSULATHD Wret anp OaBuE Co. 
805,879 Illuminating device; MOTORS WIRES AND CABLES 
Adolph Richter, New York, N. Y. CEILING FANS 
igi : FOR SUBMARINE, AHRIAL, UNDERGROUND AND 
805,901 Telephone exchange sys- piece ae _ INTERIOR USE 
tem; H. T. Cedegren, Stockholm, CENTURY ELECTRIC CO. FACTORY 
Sweden. ST. LOUIS, PAO. STAMFORD, CONN. 
805,952 Electrical muscular ex- 


ercising machine; R. O. Hammond, 
Buffalo, N. Y. 

805,968 
Greenfield, 


Junction box; E. T. 
Monticello, N. Y. 
805,996 Journal box; J. G. 
tious, Bon Ami, La. 


Pon- 


806,009 
ing resistance; 
barre, Pa. 


motor-start- 
Wilkes- 


Automatic 
Ralph Scott, 


806,017 Ignition plug; C. F. 
Splitdorf, New York, N. Y. 


806,018 Electromagnetic relay or 
sounder; T. M. St. John, New York, 
Ms. 2s 

806,035 Electric signaling and 


electropneumatic train-control sys- 
tem; J. A. Whyte, Toronto, Canada. 


806,039 Electric heater for oil 
wells; J. E. Williamson and C. E. 
Collins, Allegheny, Pa. 

806,052 Receiver for wireless 
telegraphy; H. S. Blackmore, Mount 
Vernon, N. Y. 

806,067 Electrical signaling mech- 
anism; D. H. Coker, Piedmont, 
Ala. 

REISSUE. 


12,418 Mechanism for recording 
or registering the maximum move- 
ment of any mechanism; Llewelyn 
B. Atkinson, London, England. 

TUBES 


“TEAL SHEETS 


MORRIS ELECTRIC COMPANY 
Wilmington, Del. 





RODS 











The “Long Arm” System 
Makes Ships Unsinkable 





It closes bulkhead doors and armor 
hatches by electricity from a central 
emergency station above deck. 

At the same time it gives full local 


control to the man on the spot. 

It has been approved by the U. S. 
Navy Department, and adopted for 
installation on 32 warships. 





Descriptive Bulletins sent on request 


The “Long Arm” System Co. 
Cleveland, O., U. S. A. 











190 LIBERTY sTREET 
NEW YORX orry 

















IF IT IS AN 
OBJECT TO YOU 


to convey quickly without de- 
lay from stoppages or break- 
downs, and at a very moderate 
expense, all things considered, 
then it is an object to you to 
at least get our catalogue 
showing the various success- 
ful ways in which Robins Belt 
Conveyors have been applied. 


Write for Bulletin 


Robins Conveying Belt Co. 





MODEL MAKING 


EXPERIMENTAL, 
OF STRICT LSE 


WORK 
HIGH-CLASS NATURE: 


AND E NGINEERING 


We have a modern machine shop at your disposal and. will 


guarantee satisfactory service. 


We will send a representative to sec you on receipt of your 


request. 


SPLITDORE LABORATORY, 





———— ra: = ame — 
Vandewatéil 
NEW YORK, 





TUERK FANS 


(Alternating Current, Ceiling) 


HUNTER FAN & MOTOR CO. 


FULTON, N. Y., U. S. A. 


E. B. LATHAM & CO., General Agents, 
39 Vesey St., New "York City. 


NCANDESCENT LAMP SALESMEN 
WANTED. Experienced men who c 
command trade. Address stating exn: 
ence, salary and territory wanted: to riz] 
men will pay salary, commission or both. 
St. Marys Incandescent Lamy €c. 

St. Marys, Elk County. Penn. 














COLOR YOUR OWN LAMPS 
WITH 


“SICNALOID” 


SIGNALOID CHEMICAL WORKS 
Klieg! Bros., Props. 


1393-65 BROADWAY, NEW YORK 


Practical articles on Interior Flec- 
trical Construction Work for publi- 
cation in a trade journal. Address, 


stating rates, 
REVIEW. 


**C. D.,” ELEcrricat 











THIS COMPANY is keep- 
ing abreast of the times 
in everything electrical 


VIADUCT CO., Baltimore, Md. 








FOR SALE 


A 150-Horse-Power Horizontal Hamil ton- 
Corliss Reciprocating Engine. practically 
new, and in first-class condition, re: ady 
for delivery in thirty days. 


The Wire & Telephone Co. of America 
Rome. N. Y. 

















DETROIT 
BUFFALO 





Steamers Eastern States and Western States 
The DIRECT and POPULAR 
ROUTE to POINTS WEST 


DAILY SERVICE, MAY [0th 
Improved Express Service (14 hours) Between 
UFFALO and DETROIT 
Ly. Buffalo Daily, 5.80P.M. Ar. Detroit, 7.80 A. M. 
Connecting with Earl ares Trains for Points North 
and West and D. & C. Line for Mackinac Islan 
Ly. Detroit Daily, 5.00 P.M. Ar. Buffalo, 9.00 A, M. 
Connecting with all Morning Trains for Points East. 
Rate between Buffalo and Detroit $8.50 one way. 
$6.50 round trip. Berths $1.00, $1.50; Staterooms 
$2.50 each direction 
gend 2c Stamp for Illustrated nny rom 
Through Tickets sold to all Points via Lake and Rail. 
RAIL TICKETS HONORED ON STEAMERS 
All Classes of Tickets sold reading via Grand Trunk, 
Michigan Central and Wabash Railways, between Buf- 
a and Detrolt, will be accepted for transportation on 
B. Strs. in either direction between Buffalo and 
Dotrott, A. A. SCHANTZ, G.S.& P.T.M., Detroit, Mich. 








STEAMBOAT Co. 


| CIGARS | 


All clear Havana tobacco, - light, medium or 
dark colors, made by e workmen, 
and shipped to Feereerree Souk from the fac- 
tory at wholesale prices. Old stock cigars do 
not poseress the original flavor; fresh goods ony 
are expressed the customers of 


G. COMARES y Ca. 





P. 0. Box 118A 
TAMPA, FLA. 


WANTED—Draftsmen 


We have positions now open 
for draftsmen. Call oraddress 


Western Electric Company 
CHICAGO, ILL. 














WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 














SUBSCRIBE FOR THB 


Inventive Age 


ONB DOLLAR A YEAR 


Contains index of all patents issued each 
week, and other useful information. Ad- 
dress INVENTIVE AGE SHING Co., 
National Union Bldg., Washington, D. C. 


FOR SALE 

A 150 H. P. Plain Straight 
Line Slide Valve Non-Con- 
densing Water Engine, and 
one 50 H. P. Plain Straight 
Line Slide Valve Non-Con- 
densing Engine, made by 
Wm. Jenks of Brookville, Pa. 
Steam pressure of each 100 
Ibs.; both in good condition: 
ready for delivery at once. 


THE es. & TELEPHONE 
fF AMERICA 
ROME, Ww YORK 

















Made in Four Sizes 





HOUSE 


ANNUNCIATORS, BELLS 


AND 
OTHER 


Goops 





PARTRICK, CARTER & WILKINS CO. 


Offices and MANUFACTURERS 
‘esa Factory: : 
ANNUNCIATOR 22nd & Wood Sts., 


PHILADELPHIA, PA. 








The Magic Electric Cloc‘ 






are visible through t!: 
lass cover -_ it is 


teresting to wat: 
and insteuctive t 
study. 
Also ‘Pan, 
etal’ iy 
Send 
Catalogue No. 205 


The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., New York City 














December 9, 1905 


ELECTRICAL REVIEW 













The Ball Engine Company 


Erie, Penna., U.S.A. 


STEAM ENGINES 


Horizontal Vertical Simple Compound 
Automatic Corliss 


CHICAGO: BOSTON : ATLANTA: 
1526 Monadnock Bldg. 8 Oliver St. Empire Bldg. 









A. A. Breder, Egg Harbor City, N. J., 
rites: ‘‘Please send, by mail, one blade 
‘or igniter lever, engine number 7185. 
his is my first order for repairs, and I have 
‘iad my engine since October 3, 1900.” 
The part cost Mr. Breder 25 cents. 
ivide 5 years into 25 cents and find the 
npual cost of maintaining the engine. 


“he moral is obvious. 





i GOOD READING 
















T#E BAUM SEPARATOR 


For Live and Exhaust Steam 
Results Guaranteed 


Baum Oil Separators are successfully used 
in the largest Electric Lighting Plant in the 
world—Further information upon request. 


Send for our New Catalogue 


The Baum Separator & 
Machine Company, Inc. 
Manheim, Pa., U.S.A. 





Horizontal Style for Live 
Steam or Oil Service. 





Vacuum Style Oil 
Extractor 








OR oe 


. Drawn steel. One blow of a ham- 
mer gives clean round hole. No filing. 


SAVE TIME, BOXES AND MONEY 


Be up to date, Use them. Write 


‘ON LUBRICATION for bulletin giving full particulars. 


~ FREE UPON REQUEST. 


| Bossert Electric Construction Co.,°x'y" 


oy What Do You Lubricate? 
Joseph Dixon Crucible Co., Jersey City,N.J. 

















Stilwell Heater Which Heats Feed Water to 212° 
F. in the Plant of Reynolds & Reynolds, 
Dayton, Ohio. 








Successors to the Stilwell-Bierce & Smith-Vaile Co. 
Builders of Pumping Machinery, Water Wheels, Air Compressors and Power Plant Apparatus 


What a Stilwell Feed-Water 


Heater Will Do 


WE will assume that the temperature of the feed water on entering the heater is60 F. 
and on leaving 212°, which gives a saving of 150 British thermal units fer each 
pound of water evaporated. Assuming that the boiler pressure is 80 lbs., we find from 
steam tables that the temperature of evaporation is 324° F., so that 324°-—210° =114 is the 
number of degrees through which the water must be heated to bring the water to the boil- 
ing point, requiring the same number of thermal units, while 886 more will be required to 
evaporate it, as 886 is the latent heat of steam at 80 Ibs. pressure. The total work done 
in the boiler is, therefore, 886+1314—900 thermal units. The total heat required to turn 
the pound of cold feed water into: steam is 900+ 150= 1050 British thermal units, of which 
150 is 14.3%, the proportion of fuel saved. Heating the feed water will consume only 
about 1-6 of the total amount of exhaust, or where the main engine exhaust goes to a con- 
condenser, will recover the heat in the exhaust of the auxiliaries until the latter exceeds 
1-6 of the main exhaust. 
In addition to the above a Stilwell heater prevents destructive strains in the boiler from 
cold water, absolutely prevents oil from entering the boiler and stops all carbonates of lime 
and magnesia and all mud, greatly reducing the cost of cleaning and repairs. Write for 
treatise on Boiler Feed Water, BOOK “ ER”. 





THE PLATT IRON WORKS CO. 


DAYTON, OHIO 
and all large cities 
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This illustration shows The New Hamilton. 
Corliss vertical cross-compound engine exhibited 
by us at Louisiana Purchase Exposition at St. 
Louis. It has a normal rating of 2500 horse power 
and is designed for direct Connection to a 1500 
KW. alternating generator. 


Our new catalog describes this engine 
in detail. Send for it 








™Hooven, Owens, 
Rentschler 
Company 

HAMILTON, OHIO 


NEW YORK: 39-41 Cortlandt Street 
CHICAGO: 1127 Marquette Building 
ST. LOUIS: 1316 Chemical Butlding 


PITTSBURG, PA.: 716 Empire Building 
ATLANTA, GA.: 403 Equitable Building 
CHARLOTTE, N.C. 


SAN FRANCISCO: Chas. C. Moore & Co, 




























ee District Steam Heating 














Our expansion devices and our insula- 
tion after the severest tests have proven 
models of effectiveness. We have the 
only system of accurately metering steam 
supplied to the consumer; without this 
system no public utility enterprise can be 
assured of profits. - Write for the ‘‘Story” 
of District Steam Distribution. 


More than 25Q plants now operating 
successfully, both mechanically and finan- 
cially. Cheap coal at the central station 
takes the place of the consumers’ expensive 
anthracite. Electric light and railway 
companies having steam power stations 
advantageously located, can pay their coal 
and labor bills at the station from the sale 
of exhaust steam for heating purposes. 





Double-Variator ‘Expansion Joint.” 








American District Steam Company 
vain, LocKport, N. Y. western Offs. Chicago 


(3) MENTION ELECTRICAL REVIEW 
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POUNDS OF CRY 


4 
} 
STEAM PER H.P, 


CONDENSING 
24'" VACUUM 













A NEW RECORD 


nomen OR 8 (ON (M4) en gnmncnameameammammnrsnecemnnate: 





Test of a 10 1-2 and 20x14-Inch Reeves Vertical Cross Compound Engine 
MADE AT CORNELL UNIVERSITY, ITHACA, N. Y., 1905 
SHOWED A STEAM CONSUMPTION OF 17 LBS. PER HORSE-POWER HOUR 


Engine operating under 150 1.8. P. Condensing into a 24-inch vacuum. 
Mechanical ama 96.5 per cent. 
The test shows this Reeves Vertical Cross Compound Engine to be the 
MOST EFFICIENT AND ECONOMICAL OF ITS TYPE 
Steam and exhaust pipes were small. The condensing test was run with but a 
24-inch vacuum. ‘There was no Reheating or Steam Jacketing, and THE 
ENGINE WAS NOT SPECIALLY PREPARED FOR THE TEST. 


\ e build acomplete line of Vertical Cross Compounds, as well as Vertical and Hori- 
zoatal single-. ylinde- Engines; these machines contain many features wh ch lessen 
persoral attentionand produce continuously satisfactory and most economi. al results 


THE REEVES ENGINE COMPANY 


WORKS: TRENTON, N. J. 
Sales Office: 85 LIBERTY STREET, NEW YORK 








Chicago Office: 805 Ellsworth Building Philadelphia Office: Land Title Building 
Telephone, 5060 Harrison Telephone, 2198 Spruce 

BIRMINGHAM, ALA.: Rust Engineering Co. PITTSBURG, PA.: H. H. Pease 

KANSAS CITY, MO.: tnglish Iron Works Co. HOUSTON, TEX.: ~~ Smith Co. 

SAN FRANCISCO, CAL.: California Engr, & Con. Co. HAVANA, ofan = - Clark, Obrapia 33 

Nt.w ORLEANS, LA.: J. P. Greenwood Boston, "MAS oe Duquet 

DENVER, CUL.: The «nderdonk Engineering Co. DETROIT, Mion; ro ® Scofield 

RICHMOND, IND.: Robert 8. Ashe MEXICO CITY, MEX.: Ernesto Muller 


SPOKANE, WASH.: Wm. E. Chase Engineering Co, 
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IN FUEL 


A simple engine wastes 25% of your fue! 


THE AMERICAN BALL 
DUPLEX COMPOUND ENGINE 


and Direct-Connected Generator requires 10 
more room, no more attention and no greater 
cost of maintenance, and its small additional 
first cost is more than saved every year. We 
furnish complete equipments of our own 
manufacture. 


American Engine Company 


iY 48 RARITAN AVE., BOUND BROOK,N.J. 
i / NEw York OFFice, 95 LIBERTY STREET 3 
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Pen-Dar Metal Locker 


[s an up-to-date ALL-STEEL Clothes 

Locker, having open-mesh bottom, door 
and divisions, with steel angle frame. 
Each locker is fitted with one shelf, 
brass number - plate and three nickel- 
plated coat-hooks. Our new three-point 
locking device secures the door at top, 
centre and bottom with a single turn of 
the lever handle. Finely finished in black, 
tuscan red or olive green enamel. 


Perfectly Ventilated Germ-Proof A Time-Saver 








THERE IS ONLY ONE ALL-STEEL LOCKER 
AND WE MAKE IT 


Write for Catalogue and Prices 








Edward Darby § Sons Zo., te. 


221 Arch Street, - PHILADELPHIA. PA., U.S.A. 














December 9, 1905 
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The damage ; 
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| wheat working” Within 
dodging p,<Ollapsed 


The Only Way to Judge of the 
Future Is by the Past 


What has occurred is likely to occur again under similar con- 
ditions, and the conditions which have precipitated fatal and 
costly accidents in other plants, may easily exist in your 
plant without your knowledge. The most rigid inspection 
often fails to disclose them, and the most painstaking care fails 
to prevent them from reaching the climax in an accident that 
is sure to be costly and likely to break hearts and pocket-books. 
And, still judging of the future by the past, we know that the 


MONARCH 
Engine-Stop and 
Speed Limit System 


will positively prevent any flywheel accidents that might 
result from a racing engine. We know it because, with hun- 
dreds of installations in use, there has never yet been a 
failure to act promptly and effectively in stopping the engine 
automatically at the slightest excess of speed over a prede- 
termined limit of safety. We know it because scores of users 
of the Monarch System have written us of accidents which, 
but for the prompt action of this System, must have resulted 
in great loss of property and, probably, lives as well. 

If you are never even threatened with an accident—if you never 
actually need this System, it will still be worth its com- 
paratively insignificant cost for the sense of security it will 
give you—for the absolute safety that will make you feel 
safe. And if you choose to put in push-switches you can 
close the throttle and stop the engine from any part of the 
plant, within a few seconds. Many lives, limbs and expensive 
machines have been saved by this feature. It is dangerous 
to feel safe without the Monarch System, for no engine is 
safe without it while the flywheel revolves. 


Write to-day for our booklet ‘‘ As Others See Us,”’ and doubt 
the evidence it presents if = dare. Our new catalog and 
‘What Justice Douglass Said*’ will be mailed witb it. 


Consolidated Engine-Stop Company 
1CO BROADWAY, NEW YORK 


BOSTON, MASS., 310 Congress Street, Nightingale & Childs Co. 
PHILADELPHIA, PA., 820 Drexel Building, R. T. Mickle 
PROVIDENCE, R. I., 75 Westminster Street, C. H. George 
CHICAGO, ILL., 1501 Fisher Building, H J. Gebhardt 
SAN FRANCISCO, CAL , 68 First Street, Chas C Moore & Co. 
ATLANTA, GA.. Carter & Gillespie Electric Co. 
LONDON, ENG., 86 Victoria Street, Drake & Gorham, Limited 


' (Bactusons, MO) 
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ELECTRICAL 
MECHANICAL 
CONSULTING 











DIRECTORY or ENGINEERS 


CONTRACT 
SPECIAL ™ 
INTERESTS 

















Cc. E. F. AHLM 


| Consulting, Electrical and Mechanical 
| ngineer 


| Designs and Specifications 


Expert in the Design of 
Lifting Magnets 


Williamson Building, Cleveland, O. 


| 





THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
Marquette Building 
CHICAGO 





H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


NEW YORK LIFE BUILDING 
CHICAGO, ILL. 








F, W. Darlington 


MEM. A. I. E. E. 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 

_ 1120 Real Estate Trust Bldg. Philadelphia, Pa. 

Expert Testimony, Estimates, Plans, Specifi- 

cations, and Superintendence. Electric Rail- 

: moet ric Power, Electric Light, Steam 








20 BROAD STREET, 


E. R. Carichoff, M.A. 


M. AM. INST. E. E. 


SPECIALTIES 
Electric Elevators and Motor Control 
Inventions and Patent Cases 


New YorK 








WILLIAM S. BARSTOW 
CONSULTING 
ELECTRICAL ENGINEER 


TELEPHONE 2730 JOHN 


56-58 Pine Street New YORK 
Failing Building, Portland, Oregon 


EDWARD E. CLEMENT 


ELECTRICAL ENGINEER 
PATENT ATTORNEY 


Investigation and Development of In- 


ventions, Consultation, Reports, 
Patents and Patent Causes 


OFFICE 
McGILL BUILDING 


WasuHinaTon, D. C. 





DODGE & DAY 


ENGINEERS 
Mechanical, Eiectrical, Architectural 


| 

| 

| 

| 

| Philadelphia, Penn. 

Layout, construction and equipment of 
industrial establishments. 


| Send for Our New Bulletin 175 
| “A MODERN INDUSTRIAL PLANT” 





| 
| 
| 





ELECTRICAL REVIEW 
PUBLISHING CO. 


13 Park Row, New York 
We will mail, postage prepaid, any 
scientific book published on receipt of 
price. 





Putnam A. Bates 
Successor to BATES & NEILSON 


Consulting 
Electrical Engineers 


42 Broadwav, NEW YORK 
RR Re ae 





| 
| 
CHAS. S. BRADLEY ALONZO B. BRADLEY, E.E. 
WALTER E. F. BRAOLEY, E.E. 


CHARLES S. BRADLEY & SONS 


Consulting Engineers 


ELECTRICAL ENGINEERING ELECTRO-CHEMISTRY 


GENERAL EXPERTING 
41 Park Row 


NEW YORK 





FusE BLocks 

Peru Electric Mfg. Co. 
GEARS 

New Process Raw Hide Co. 
GENERATORS 

{ Allis-Chalmers Co. ) 

7 Bullock Electric Mfg. Co. § 

Crocker-W heeler Co. 

Holmes, Samuel H. 
GLOBES, SHADES, Etc. 
. Frink, I. P. 

Holophane Glass Co. 

Phoenix Glass Co. 

Wheeler Reflector Co. 
GRAPHITE 

Dixon Crucible Co., Jos. 
HEATING APPARATUS 

American Electric Heater Co. 

Simplex Electric Heater Co. 
HorstinG MACHINERY 

Allis-Chalmers Co. 

Jeffrey Mfg Co. 
HyDRAULIC MACHINERY 

Aiton Machine Co. 

Allis-Chalmers Co. 
IMPREGNATING APPARATUS 

Devine, Joseph P. 
INSTRUMENTS 

Atwater-Kent Mfg. Co. 

Biddle, Jas. G 

Bissell Co., The F. 

Bristol Co. 

Bullock Electric Mfg. Co. 

Cutter Electrical Mfg. Co. 

Diamond Meter Co. 

Dongan Instrument Co. 

Doubleday-Hill Electric Co. 

Duncan Electric Mfg. Co. 

Eldredge Electric Mfg. Co. 


WM. R. C. CORSON 


CONSULTING ENGINEER 


Plans, specifi superintend of 
factory, power and lighting installations. 
Investiga' 





tions of electrolysis of under- 


an \ctures. 

Electric machine design. 

gence Laboratory tests and experi- 
ments. 


HartForp, Cr. 


36 Peart Sr., 








W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


CHICAGO 


1509 Fisher Building, 











Electrical Engineer 
Consultation and reports ipon new 
projects. Investigation of lighting 
railway and power properties, ’ 

650 BuLLITT Bumtpina 
PHILADELPHIA, Pa. 


| HORATIO A. FOSTER 
| 
| 
| 





COSTS 


GUNN, RICHARDS & co. 
Production Engineers and Accountants 
43 Wall Street i 


43 Exchange Place NEW YORK 
50 Congress Street BOSTON 
| 224 St. James Street MONTREAL 








J. H. HALLBERG 
CONSULTING ENGINESR 
Electric Light, Power and 
Plants—Suggestions to Secure Econ- 
omy, Specifications, Examinations 

and Reports. 
45 BRoADWAY 
Long-Distance Telephone 4378 


Railway 





€ 


New Yore 
Broad 








ee 


GEO. T. HANCHETT, 


CONSULTING anp 
ELECTRICAL ENGINEER, 


114 Liserty Street, New York. 








EBNWGIN EER S 


appearing in this department may be sure 
that their addresses are in the most con- 


spicuous location for the electrical industry. 





HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


Surre 1305, CHEMIcAL Bipa., Sr. Louis 














INSTRUMENTS 


Fort Wayne Electric Works 
General Electric Co. 

Leeds & Northrup Co. 
Machado & Roller 

Pignolet, Louis M. 

(Queen & Co., Inc. 

Sangamo Electric Co. 

Simplex Co. 

Stanley-G. I. Electric Mfg. Co. 
Stanley Instrument Co. 

Troy Electrical Co. 

Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 


INSULATING MACHINERY 


Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 


INSULATORS AND INSULATING MATERIAL 


American Vulcanized Fibre Co. 
Case Brothers 

Doubleday-Hill Electric Co. 
Elm City Engineering Co. 
General Electric Co. 

Hardy Co., R. E. 

Hemingray Glass Co. 
Johns-Manville Co., H. W. 
Lima Insulator Co. 

Locke Insulator Mfg. Co. 
Macon-Evans Varnish Co. 
Morris Electric Co. 

Okonite Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
Standard Varnish Co. 
Wilmington Fibre Specialty Co. 


IRtpIOo PLATINUM, WIRE AND SHEET 


Baker & Co., Inc. 


CLASSIFIED INDEX—(Continued from page 3:4) 


[Ron CASTINGS 
Aiton Machine Co. 


JUNCTION BOxEs 


Bossert Electric Construction Co. 
D & W Fuse Co. 
LAMP GUARDS 
Couch Co. Inc., 8. H. 
Wagor & Co., P. R. 
LAMP-MaktInc MACHINERY 
Dwyer Machine Co. 
LAMPS, ARC 
American Arc Lamp Co. 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Fort Wayue Electric Works 
General Electric Co. 
Jandus Electric Co. 
Nernst Lamp Co. 
Stanley-G. I. Electric Mfg. Co. 
Warner Arc Lamp Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lames, DECORATIVE 
Central Electric Co. 
Edison Deco.&Miniature Lamp Dept. 
Lamps, INCANDESCENT 
Bissell Co , The F. 
Central Electric Co. 
Colonial Electric Co. 
Columbia Incandescent Lamp Co. 
Doubleday-Hill Electric Co. 
Downward Light Electric Co. 
Dwyer Machine Co 
Fort Wayne Electric Works 
General Electric Co. 
Gilmore Electric Co. 
New York & Ohio Co. 
Phelps Co. 


(Continued on page 61) 


Lamps, INCANDESCENT 
St. Marys Incandescent Lamp Co. 
Sawyer-Man Electric Co. 
Sunbeam Incandescent Lamp Co 
Warren Electric & Specialty Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
LAUNCHES, ELECTRIC 
Electric Launch Co. 


Lirtinac MAGNETS 
The Electric Controller & Supply Co. 


LIGHTNING ARRESTERS 
American Electric Fuse Co. 
Bissell. Co., The F. 
D & W Fuse Co. 
Garton-Daniels Co. 
General Electric Co. 
Lord Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
LIGHTING PLANTS 
Bissell Co., The F. 
Orocker-Wheeler Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
National Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Miz. Co. 
LUBRICATING COMPONENTS 
Atlantic Mfg. Co. 
MacHInE Toots AND MacutneryY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
New England Butt Co. 
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“im Cty Engineering Company ) | KEMPSTER B. MILLER © SAMUEL G. McMEEN §f | FREDERICK S. STITT 


ONTRACTING ELECTRICAL y : 
c ENGINEERS Consulting Engineers A oe Attorney at Law 


Power end Light Installations Telephone Installations Registered Patent Attorney 


Bell L. D. Tel. 1599 Court 
| Prick Bidg. Pittsburg, Pa. 145471456 Monadnock Block, - - CHICAGO, ILLINOIS 15 WILLIAM STREET, NEw York 


_—_ 


_——— 


| 
| 











THE JOHN F. KELLY LAMAR LYNDON, New England Engineering Co. a —_— 


> Al CONSULTING 100 BROADWAY, WATERBURY Electrical Desi 
‘ i gns and Calculations. 
ENGINEERING co. ELECTRICAL ENGINEER. New York Conn. Investigation and Development of In- 
Consulting and Contracting Engineers Long Distance Power Transmission Electric Railways, Electric Light ee Te 
Maw ¥ and Alternating Current Problems and Power Plants, Gas and Water- : 
119 BROADWAY, ae 2Omm a Specialty. works, or any other engineering instal- 45 Broapway and 


lations built or remodeled 


117TH St. & AMSTERDAM t N. Y. Crry 
AVE. 





i'hone-7250 Cortlandt Park Row BuILp1nG, New Yorx. 




















































ve W. H. SCHOTT J.G. WHITE & COMPANY 
EDWARD H. KITFIELD RALPH D. MERSHON . a INCORPORATED 
CONSULTING ELECTRICAL AND ENGINEER ENGINEERS CONTRACTORS } 
MECHANICAL ENGINEER MECHANICAL ENGINEER 8 M Recene 43-49 Exchange Place, New York, N. Y. 
T Estimates, Reports, Plans, Specificati d 1215-1221 ARQUETTE U 9IN LONDON CoRRESP’D’Ts: J.G. WHITE & CO., Ltd. 
53 STATE ST., BOSTON Supervision of Electric Lighting, Railway and CHICAGO 22a College Hill, Cannon Street 
Electric Lighting and Street Railway i ~~ Distance — ew Bins aainey wink Ridin @ Satan Stead CANADIAN CT, meee WHITE 
er Stations ildi zw York: 11 Pine Street ; ; i ane Aiea 
Power Stations and Buildings MontrEAL: Street Railway Chambers oeee, Sem, See iam. —— Principal Philippine Office: Manila, P. I. 
| BE. B. 
EDWARD R. KNOWLES €:6: MURALT & CO LE ROY W. STANTON C. H. WILMERDING 
a - M. AM. INST. E. E. 
CONS! UTING ENGINEER anp CONSULTING M. AM. SOC. M. E. 
tions, Tests and Reports made. Plans ee ee Plans, Specifications and Supervision BI 
f ng installations laid 25 Pine Street N York of Instal ation of Complete Telephone sano O14 Coleny Bitg. Cumcace 
oe gy pe | Panne ees ae sce Plants. Special Reports on Tele- Complete Lighting, Power and Railway 
| lion. inventions developed. Complete Electric Plants. Alternat- phone Properties and Apparatus. Fuse. — Specifications, Estimates 
| 198 LIBERTY St., New York Crry ing-Current Systems a Specialty 411 Bailding, » Ohio. ports. 
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* MacHiInery WIPERS PANEL-BOARDS RAILROADS, STEAM ScHOoLs AND COLLEGES 
American Silk Mfg. Co. Worcester Electric Mfg. Co. N. Y. Central & Hudson River R. R. Polytechnic Institute of Brooklyn 
MAGNETIC CLUTCHES PATENT SOLICITORS Pennsylvania R. R. Rose Polytechnic Institute 
The Electric Controller & Supply Co. Clement, Edward E. RAILWAY SPECIALTIES, ELECTRIC SEALS 
Macnetic Friction BRAKES Duval, Edw. 8. Bissell Co., The F. Schwerdtle Stamp Co., The 
Opa Mactan G . . Dyer & Dyer Bunnell & Co., J. H. 2 e 
The Electric Controller & Supply Co. é y : Cantuel Mtoe eo SHADES 
MAGNETIC SOLENOIDS ag eal Continuous Rail Joint Co. of America Ftiak, I P. 
The Electric Controller & Supply Co. _ Stitt, Frederick 8. Doubleday-Hill Electric Co. ee ee, 
MaGNetiC SwitcH CONTROLLERS FOR PHOTOMETERS Electric Appliance Co. : : , 
Lance Morors Dwyer Machine Co. General Electric Co. SHADEHOLDERS 
The Electric Controller & Supply Co. _ Electric Motor & Equipment Co. Stuart-Howland Co. Hubbell, Harvey 
MAGNETS Queen & Co., Inc. Wesco Supply Co. : J-E-M Shadeholder Co. 
Underhill, Charles R. PHOTOMETER STANDARDS Westinghouse Electric & Mfg. Co. SIGNs, ELECTRIC ; 
Mast-ARMS Electrical Testing Laboratories REFLECTORS Electric Motor & Equipment Co. 
T. H. Brady Prntons Frink, I. P. Haller Machine Co. 
MECHANICAL DRAFT New Process Raw Hide Co. Holophane Glass Co. SOCKETS — : 
Green Fuei Economizer Co. PLATINUM PRoDUCTS Pheenix Glass Co. Benjamin Electric Mfg. Co. 
METAL PoLisH American Platinum Works Sarco Co. Hubbell, Harve 
L. B. Allen & Co., Inc. Baker & Co., Inc. Wheeler Reflector Co. Paiste Co., H. ; 
METERS PLATINUM WIKE AND SHEET, PLATI- Wirt Electric Co. Peru Electric Mfg. Co. 
Bissell Co., The F. NUM CRUCIBLES AND DtsHEs, REPAIRS Sears, Henry D. 
a Diamond Meter Co. PuLatinum Rivets Chicago Edison Co. Trumbull Electric Mfg. Co. 
0. Doubleday-Hill Electric Co. Baker & Co., Inc. Waterbury & Co. Yost Electric Mfg. Co. 
Duncan Electric Mfg. Co. PoLEs, BRACKETS, Prins, TEs, CRoss- REPLACERS INCANDESCENT LAMP SOLDERING STICKS AND PASTE 
Fort Wayne Electric Works ARMs, CLIMBERS, ETC. Incandescent Electric Light Manip- Allen & Co., L. B. 
General Electric Co. Bissell Co., The F. ulator Co. Atlantic Mfg. Co. 
Queen & Co., Ine. Brady, T. H. REsIsTANCE BANKS AND UNITS Burnley Battery & Mfg. Co. 
Stanley Instrument Co. Doubleday-Hill Electric Co. The Electric Controller & Supply Co. | Standard Chemical Co. 
Westinghouse Electric & Mfg. Co Klein & Sons, Mathias RESISTANCES Spark CorLs 
Mintnc MACHINERY : PuMPING MACHINERY Cutler-Hammer Mfg. Co. Queen & Co., Inc. 
Allis-Chalmers Co, Allis-Chalmers Co. Simplex Electr'c Heating Co. SPARKING POINTS 
. Moutpine BoxEs Platt Iron Works Co. Union Electric Mfg. Co. Baker & Co., Ine. 
John L. Gleason PusH-BuTtTons REVERSING CONTROLLERS FOR CRANES Bissell Co., The F. _ 
NAME-)LATES American Elec. Novelty & Mfg. Co. , _AND SIMILAR SERVICE SpPEcrAL OVERLOAD No-VOLTAGE AND 
Crowe Name-Plate & Engraving Co. Sarco Co. The Electric Controller & Supply Co. REsET Circvit-BREAKERS 
Schw erdtle Stamp Co., The RatL-Bonps RHEOSTATS The Electric Controller & Supply Co. 
UTLEY Boxes Chase-Shawmut Co. American Electric & Controller Co. SPECIALTIES . 
Bossert Electric Construction Co. General Electric Co. Cutler-Hammer Mfg. Co. American Electrical Supply Co. 
Chicago Fuse Wire & Mfg. Co. Roebling’s Sons Co., John A. Cutter Electrical & Mfg. Co. American Elec. Novelty & Mfg. Co. 
Saree Co. RATLROADS, STEAM General Electric Co. Barron & Co.. Jas. 8. _ 
PAINT Big Four R. R. Simplex Electric Heating Co. Doubleday-Hill Electric Co. 
‘ Standard Paint Co. Chicago & Alton R. R. Union Electire Mfg. Co. Electrical Equipment & Supply Co. 
PANEL. BOARDS Erie R. R. Westinghouse Electric & Mfg. Co. Incan. Elec. Light Manipulating Co. 
Bissell Co., The F. Illinois Central R. R Wirt Electric Co. Maddock & Sons, John 
Waterbury & Co. Michigan Central R. R. RuBBER Mitt MACHINERY Peru Electric Mfg. Co. 
Wesco Supply Co. New Jersey Central R R. Aiton Machine Co. Phelps Co. 


{Oontinued on page 64) 
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Standard Electrical Books 











ENTIRELY NEW AND REVISED EDITION 





8vo., Cloth, 482 pp. 


With Diagrams and Illustrations 


Price, $3.00 ; 





ELECTRIC LIGHTING 


Vol. 


1—The Generating Plant 


By FRANCIS B. CROCKER, E. M., Ph. D. 


Professor of Electrical Engineering in Columbia University, Past President of the American Institute of Electrical Engineers 





12mo., Cloth, 250 pp. Fully Illustrated Price, $2.50 Net 


Electric Railways 


Theoretically and Practically Treated 





By SYDNEY W. ASHE, B. S. 
Department of Electrical Engineering, Polytechnic Institute of Brooklyn. Late 


Instructor in Electric Traction for the Brooklyn Rapid Transit Co. 
Associate Member American Institute of Electrical Engineers 


AND 
J. D. KEILEY 
Assistant Electrical Engineer, N. Y. C. d H.R. R. R. 


8vo., Cloth, 232 pp., Ilustrated Price, $2.50 Net 


Alternating Current 
Engineering 
Practically Treated 


By E. B. RAYMOND 
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With 101 Diagrams and Figures 
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Pocket Size, Fiexible Leather, 1,000 Pages, with Innumerable Dia- 
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Pocketbook 


The most complete book of its kind ever published, treating 
of the latest and best practice in Electrical Engineering 


By HORATIO A. FOSTER 
Member Amer. Inst. E. E., Member Amer. Soc. M. E. 
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Laboratory and Factory Tests 
In Electrical Engineering 
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AND 
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Tutor in Electrical Engineering, Columbiu University 
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. 
BucKeye Engines 
For Electric Lighting Work 
Simple, Tandem and Cross-Compounds, Condensing 


and Non-Condensing—Low, Medium and High 
Speeds. Horse-Powers from 20 to 8000 # 2 # 






SEND FOR CATALOGUE 

































104 FRANKLIN STREET 
SALEM, OHIO 





BUCKEYE ENGINE co., * 




















Talking Points for 


THE 
FOUR-TRACK 
NEWS 


Which Explain Its Emphatic Success 


Here are a few reasons why you want THE Four-TRAck 


News on the reading table in your home. 


Look them over, 


think them over—then send for a sample copy and see if you 
don’t think THE Four-Track News is worth $i. —_ year to 
yourself and your family. 

Its scope is confined to no geographical section; the world 


is its field. 
It instructs. 


It entertains. 
It’s different. 
It is a universal favorite. 


It is always and forever up-to-date. 
Itisa great help to students in history classes. 


There is much in every issue of educational value to every 


reader. 


It is entertaining to the father and mother as well as to the 


children. 


It is eloquent with bright, brief, valuable articles and superb 


pictures. 


Subscriptions, $1.00 a year; Foreign Countries, $1.50; 
at News-stands, 10 Cents a Copy. 


A sainple copy and our special terms to agents will cost you 


nothing. 


Send your address and two references to GEORGE H. 


DANIELS, Publisher, Room No. 80, 7 East 42d Street, New York. 









VACUUM DRYING AND 
IMPRECNATING APPARATUS 















f Electric Cables “8 Fate Sm”m Field Transformers $ 
| Armatures Magnet Coils ' 





Passburg Patents 












JOSEPH P. DEVINE 
314 Mooney-Brisbane Bldg. Buffalo, WN. Y. 


Over 700 apparatuses in use. 











S ‘THE PHOSPHOR BRONZE SMELTINGCO.|IMITED, | 
2200 WASHINGTON AVE..PHILADELPHIA. 
“ELEPHANT BRAND PHOSPHOR-BRONZE 
INGOTS,CASTINGS WIRE RODS.SHEETS etc. 

ee 8 On: | ee | 
CASTINGS. STAMPINGS ano FORGINGS.- | 
ORIGINAL ano Sovce MAKERS INTHE U.S. | 

























Nothing Is Too Big 
for Us to Make 





50-Station Automatic Reset 


Intercommunicating 


STYLE 39 


*Phone 


An intercommunicating telephone of this number of 
stations is seldom required, but we build them to order 
and larger too for that matter, if occasion demands it. 


Write Us for Information About 


Some of Our “ New 


Stunts” 


S. H. COUCH CO., Inc. 


160 Peari Street, 


. 
. 


BOSTON, MASS. 





us in power. 


There’s not a bit of roise in our shop. 
NEW PROCESS RAW HIDE PINIONS stand up like iron—not 
a bit of noise—not a bit of power lost. 
POSITIVE DRIVE, and we run individual motor drives, too. 
You wouldn’t believe me if ! told you how much they save 
You had better take my advice, old man, and 
write for a NEW PROCESS book. 

Also send for prices on metal gears, spur, 


NEW PROCESS RAW HIDE aan dali 


SYRACUSE, NEW YORK 


THE ENGINEER SAYS 


Day in and day out, our 


We get a NOISELESS 


bevel and internal. 
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GRAPH COMPANY. 
(all in Los Angeles), as follows : 


Grand Avenue Station 
East Los Angeles ‘ 
Boyle Heights ‘ 
Vernen Avenue ‘‘ 
Garvanza aS 
Prospect Park ef 
West 7th Street ‘‘ 
Olive Street as 


Chicago, Ill. 
Grand Rapids, Mich. 
Columbus, Ohio 


Lewiston. Me. 
Sioux City, Ia. 
Cleburne, Texas 
Columbus, Ga. 
South Bend, Ind. 
Aberdeen, So. Dak. 
Miamisburg, Ohio 


Van Buren and Morgan Streets 





Total - 


Portland, Ore. 
Van Wert, Chio 
Battle Creek, Mich. 


Dayton, Ohio Clayton, Mo. 

Lincoln, Neb Pentwater, Mich. 
Portland, Me Toronto Jct., Can. 
Auburn, N Y. 


Wilmington, Del. 
Albuquerque, N M. 
Traverse City, Mich. 

Auburn, Me. 
Fall River, Mass. 
New Bedford. Mass. 
Medford, Wis. 
San Diego, Calif. 
Berlin, Ger. 


AUTOMATIC ELECTRIC COMPANY 


19,300 AUTOMATIC LINES 


INSTALLED 


IN LOS ANGELES, CALIFORNIA 


by us in the past two years for the HOME TELEPHONE AND TELE- 
These are divided among eight branch exchanges 


5 000 individual lines 
1,000 e 
800 Se ee“ 
600 os = 
400 ee 2 
500 e i‘ 
4,000 = fe 


7,000 ne fy 


19,300 


Our automatic system adopted also in the following cities 


Hazleton, Pa. 
Woodstcck, N. B. 
St. Marys, Ohio 
Westerly, R. I. 
Manchester, la 
Princeton, N. J 
Riverside, Calif. 
Allentown, Pa 
Hastings, Neb 
Wausau, Wis. 
El Paso, Texas 
Hopkinsville.Ky. 
Havana. Cuba 
Marianao,Cuba 


CHICAGO, U. S.A. 














4-V 4+V 10-V 16- 
.2 Amp. 4 Amp. .2 Amp. .2 Amp. 
ADVANTAGES 


NEW YORK PHILADELPHIA 


116 Nassau Street 





Do NOT look for the License Label—We are NOT in the Trust 


KELLOGG 


MINIATURE LAMPS 
FOR TELEPHONE SWITCHBOARDS, ETc. 


—OUR TIPLESS LAMPS ARE UNEQUALED- 
The lamps are rounded off on the front end, 


thereby forming a small but effective convex VoLTaGE CANDLE-PowER AMPERES 
lens which focuses all the light rays into the 3 2 
most desirable position : 2 
2--THE EFFECTIVE CANDLE-POWER IS THE 4 ry 2 
MAXIMUM 4 «2 4 
This is due partly to the lens effect, and also to s 
the fact that the filaments are manufactured by 5 +2 -A5 
asp cial process which produces a uniform and 6 a 15 
ee” lived filament. 10 2 
HE FILAMENT IS VERY STRONG. : “1 
4—GENUINK PLATINUM IS USED WHERE 12 FP : 
THE CIRCUIT IS CARRIED THROUGH 
THE GLASS i ae ‘ 
Bhak ND. 
5—THESE ae HAVE A NEARLY PER- 16 2 ol 
FECT VACUUM 20 3 é 
This gives them long life, and it is obtained 4 
through the use of our improved vacuum pumps. 3 -075 
6-EACH LAMP IS GIVEN A CAREFUL IN- 30 3 .085 
DIVIDUAL TEST FOR VOLTAGE. CANDLE- 40 5 0 
POWER, MECHANICAL PERFECTION : -085 
AND SIZE. 48 6 -075 
We also manufacture the old fashioned TIP lamps, and can sell them at @ lower figure than any other 


lamp. Our prices for the tipless lamp are the lowest on the market 


SEND FOR FURTHER INFORMATION AND OUR LATEST QUOTATIONS 


Kellogg Switchboard & Supply Co. 


CONGRESS and GREEN STS., CHICAGO, ILL. 
BRANCHFS 


Keystone Tel. Bldg. 














AV 40-V 
3 Amp. 5 Amp. 


TABLE OF VOLTAGES 


APPROXIMATE 





CLEVELAND 
Electric Bldg. 


LOS ANGELES 
318 W. Second Street 














SPECIALTIES 
Sarco Co. 

Wesco Supply Co. 
Yost Electric Mfg. Co. 

SvEED Limits 
Consolidated Engine-Stop Co. 

SPRINGS 
Cary Spring Works 

STEAM SPECIALTIES 
American District Steam Co. 
Baum Separator & Machine Co., Inc. 
Robertson & Sons, Jas. L. 

STEEL 
American Bridge Co. 

STEEL STAMPS 
Schwerdtle Stamp Co., The 

STENCILS 
Schwerdtle Stamp Co., The 

STOKERS 
Westinghouse Machine Co. 

SToRAGE BATTERIES 
American Battery Co. 
Electric Storage Battery Co. 
General Storage B.ttery Co. 
Gould Storage Battery Co. 
National Battery Co. 

New England Motor Co. 
Willard Storage Battery Co. 
SWITCHBOARDS 

Allis-Chalmers Co. 

Bullock =e Mfg. Co. t 
Bissell Co., The F. 
Bossert icctric Construction Co. 
Doubleday-Hill Electric Co. 
Electro-Dynamic Co. 
Fort Wayne Electric Works 
Genera! Electric Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Waterbury & Co. 
Western Electric Co. 

- Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
Worcester Electric Mfg. Co. 

SwitcHeEs, Erc. 

Bissell] Co , The F. 

Central Electric Co. 
Chase-Shaw mut Co. 

Crescent Co. 

Cutter Electrical & Mfg. Co. 
Electric Controller & Supply Co. 


CLASSIFIED INDEX—(Continued from page 61) 


SwitcHes, Erc. 
Electric Motor & Equipment Co. 
Doubleday-Hill Electric Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Co., F. D. 
Sarco Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
Worcester Electric Mfg. Co. 
TABLET BoakDs 
Doubleday-Hill Electric Co 
TAPE AND SPLICING COMPOUND 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Okonite Co. 
TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 
Stuart-Howland Co. 
Wesco Supply Co. 
Yonkers Specialty Co. 
TELEPHONES 
American Bell Telephone Co. 
American Electric Telephone Co. 
Atwater-Kent Mfg. Co. 
Automatic Electric Co. 
Bissell Co., ‘The F. 
Central Electric Co. 
Connecticut Tel. & Elec. Co. 
Doubleday- -Hill Electric Co. 
Electric Utilities Co. 


Kellogg Switchboard & Supply Co. 


Manhattan Electrical Supply Co. 
New York ‘lclephone Cv. 
Stanley & Patterson 
Stromberg-Carlson Tcl. Mfg Co. 
Viaduct Mfg. Co 
Wesco Supply Co. 
Western Electric Co. 
TELEPHONE SERVICE 
New York Telephone Co. 
TELEPHONE SUPPLIES 
Bissell Co., The F. 
Doubleday -Hill Electric Co. 
Electric Utilities Co. 
THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 


THEATRE DIMMERS 
Union Electric Mfg. Co. 
Wirt Electric Co. 
TESTING 
Electrical Testing Laboratories 


Tikes, Cross-ARM8s, BRACKETS, PINS, 


CiLIMBERS, Etc. 

Bissell Co., The F. 

Cential Electric Co. 

Klein & Son, Mathias 

Wyckoff Pipe & Creosoting Co. 
TIME CHECKS 

American Railway Supply Co. 
TIME SwITCHES 

American Electric Sign Co. 

Bissell Co., The F. 

Electric Motor & Equipment Cv. 

Hartford Time Switch Co. 
‘TOOLS 

Jessops & Sons, Wm. 

Klein & Sonus, Mathias 
TRANSFORMERS 

§ Allis-Chalmers Co. 

( Bullock ree Mfg. Co. t 

Bissell Co., The F. 

Crocker- Wheeler © Co. 

Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 

General Electric Co. 

National Electric Co. 

New York & Ohio Co. 

Peerless Electric Co. 

Stanley-G. I. Electric Mfg. Co. 

Wagner Electric Mfg. Co. 

Warren Electric & Specialty Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co 
TROLLEY WHEELS 

Doubleday-Hill Electric Co. 
TURBINE GOVERNORS 

Lombard Water-Wheel Gov. Co. 
TURBINES, STEAM 

Allis-Chalmers Co. 

General Electric Co. 

Hoovens, Uwens & Rentschler Co. 

Westinghouse Machine Co. 
TURBINES, WATER | 

Platt Iron Works Co. 
Vacuum Drytnc APPARATUS 

Devine, Joseph P 


VARNISH, INSULATING 
Macon-Evans Varnish. Co. 
Standard Varnish Co. 

W aTER-W HEELS 
Letfel & Co., Jas. 

Platt Iron Works Co. 

WATER-WHEEL GOVERNORS 
Lombard Water-Wheel Co. 
Replogle Governor Works 
Woodward Governor Co. 

WinDING MACHINERY 
Aiton Machine Co. 

American insulating Machinery Co 
New England Butt Co. 

WIRE CONNECTORS 
Doubleday-Hill Electric Co. 

WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Co. 
Bishop Gutta Percha Co. 

Bissell Co., The F. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Crescent Insulated Wire & Cable Co. 
Devine, Joseph P. 
Doubleday-Hill Electric Co. 
Electric Appliance Co. 
General Electric Co. 
Hazard Mfg. Co. 
India Rubber & Gutta Percha In- 

sulating 
Indiana Rubber & Insulate : we Co. 
Lawrence ory ig Co.. F. 
Moore, Alfred F 
National Conduit & Cable Co 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The 
Phillips Insulated Wire Co. 
Phosphor-Bronze Smelting Co., Ltd 
Roebling’s Sons Co., John A. 

Safety Insulated Wire & Cable Oo. 
Simplex Electrical Co. 
Standard Underground Cabie Co. 
Waterbury Co. 
Wesco Supply Co. 
Western Electric Co 

Wire Rope MAcHINERY 
Aiton Machine Oo. 
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GEORGE A. FRENCH 
President 
ELLIS B. BAKER 
Secretary and Treasurer 





GEORGE T. MANSON 
Vice-President 
ARTHUR J. ARCHAMBAULT 
Superintendent 


The 


The Archambault Co. 


Manufacturers of the Archambault Kerosene Furnace for 


125 Milk Street, 





American 
Bell Telephone 
Company, 





Boston, Mass. 





THE 


Rooms 28 and 29, 15 








Cable Splicers, 
Plumbers, Etc. 


Cheaper, safer and more reliable than 
gasolene furnaces. 

Ove gallon of kerosene will burn four 
hours full blast and develop more 
heat than with any other style of 
furnace. 

They do not conflict with insurance 
requirements. 

Our furnaces are guaranteed to be 
reliable in every respect. The 
construction is simple, all parts being 
interchangeable and easily replaced. 


Write for Price List and 
Information 


ARCHAMBAULT CO. 


CORTLANDT ST., NEW YORK 








For testing dry cells, use the 


Eldredge Battery Ammeter 


in either direction of current. 
Connecting cord can 
quickly de:ached if broken, 
and a new one connected. 
Price $3.50. 


Eldredge Electric Mfg. Co. 
Springfield, Mass. 1 








STANDARD UNDERGROUND CABLE CO., 


. FIBER FOR ALL 
oe re ELECTRIC CABLES, 222 
Indicates in any position and BUBBER 9 OF SERVIOE 


ee Wi RE S Telephone, Telegraph, 
AND WEATHERPROOF © Electric Light and Power. 
delphia, Pa.; Security Bldg., St Louis; 322 The Rookery, Chicago, Il!.; Crossley Bldg., 
San Francisco, Cal.; 10 Post Office Square, Boston, Mass. 


Westinghouse Bldg., Pittsburgh, Pa.; 56 Liberty St., New_York; 1225 Petz Bldg, es 


Is Your 
Time 








Southern Locations 


In Virginia, North and South 
Carolina, Georgia, Alabama, 
Mississippi, Kentucky 
and Tennessee 


Good Lands 


AT 
Low Prices 


A healthy climate, long growing 
seasou, and an all-the-year working 
season. 


Locations for Industries and 
Opportunities for Investment 


The South is now making greater 
progress than any other section. If 
you would learn about its develop- 
ments and the opportunities for 
_ locations along the Southern 
ailay, write for copies of our 
publications, including the South- 
ern Wield, a 16-page illustrated 
journal; sent free on request. 


M. V. RICHARDS 
land and Industrial Agent 
Southern Railway 





Washington, D. C. 











BURNS’ 
TELEPHONE 
BRACKET 


LARGEST 
MANUFACTURERS 


OF CENTRAL ENERGY 
AND MAGNETO 


TELEPHONES 


SWITCHBOARDS 


LEICH FOUR-PARTY 
SYSTEM 


AMERICAN ELECTRIC TELEPHONE CO. 


State and 64th Streets, - -= - CHICACO 
ENGLEWOOD STATION 




















Worth 
Saving P 
Then put a 
Telephone 
in your 
Residence 


NEW YORK 
TELEPHONE CO. 


15 DEY STREET 
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STROMBERG - CARLSON 


INTERCOMMUNICATING TELEPHONES 








have always proven more satisfactory to 
both the user and the party installing 
them than any other make of apparatus, 
because of this fact. They are made up 
of the same high-grade material, parts, 
etc., as our standard telephone exchange 
apparatus—such as furnished by us to 
the largest central-energy exchanges. 

Our experience in furnishing equip- 
‘ments of this latter character tells us 
that the best is none too good in any tele- 
phone and what that is. 

Of course they are higher in price 
than some makes. Why shouldn’t they 
be? No other is made up of such high- 
class parts. In buying a telephone sys- 
tem it is not what you pay but what 
you get for what you pay. 

The service you can get out of a sys- 
tem depends on the brains of the manu- 
facturer, as well as good material and 

workmanship. In buying a Stromberg-Carlson system you not only get the benefit of our experience in the manufacture of this class 
of apparatus but all other apparatus as well. 

We have lately issued a bulletin dealing with this apparatus exclusively, compiled principally for the telephone exchange 
manager, electrical contractor, ete. 

It would be worth while for you to get a copy as a book of reference, if for no other reason. 

We mail it free, ask for bulletin No. 13-F. 








Stromberg-Carlson Telephone Manufacturing Co. 
ROCHESTER, NEW YORK CHICAGO, ILLINOIS 





“Diamond H” Wall Cases 


(Steel Wall Appliances) for Push-Button and Rotary Flush Switches 





Made of cold rolled steel, and are Os q >>» These cuts represent our new type 
galvanized to prevent rusting. They — eh mm) )6=s of-:- wall case—just put on the mar- 
are intended for use on woodwork ; | i ket, and we are confident they will 
and old walls and on flexible con- i meet the approval of the most ex- 
duit or porcelain work. { i acting engineers. 








All switches of this line 
are stamped which is a 
guarantee that they are 
right in every particular. 


SEND FOR CATALOCUE 


THE HART MANUFACTURING CO. 


HARTFORD, CONN. 
NEWYORK BOSTON CHICAGO TORONTO, ONT 
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Westinghouse: 
Parsons 


Steam 
| Turbines 





Four of Six 2250 H.P Westinghouse-Parsons Steam Turbine Generating Units 
Wyoming Avenue & 2nd Street Station, Philadelphia Rapid Transit Co. 














Designed and Built by 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 


Also Designers and Builders of Steam Engines, Gas Engines 
and of The Roney Mechanical Stoker 


Chicago, 171 La Salle St. 


New York, 10 Bridge St. Cincinnati, 1111 Traction Building Pittsburg, Westinghouse Building _ 
Boston, 181 State St. | Atlanta, Equitable Building Philadelphia, Stephen Girard Building 
Chariotte, N. C., Sout’ Tyron St. San Francisco, Hunt, Mirk & Co., 614 Mission St. Denver, 512 McPhee Building 




















Westinghouse 


Type “F” Automatic Carbon Break Circuit Breaker 


Dim nsions of base 8% x 234 inches for all capacities 


Made in 12%, 25 50 and 75 Ampere- sizes 
For 250 Volt D.C. and 440 Volt A.C. Circuits 
Front Connection, Overload Release, Single Pole 





This breaker is the most compact and simple design on the market, at a 
price only slightly higher than for a switch with enclosed fuses. It can be 
depended upon for successful and continuous operation wherever installed. 








It can be tripped by hand, thus acting as a simple switch, by raising the 
small knob at the right near the top. The tripping current may be ad- 
justed between the limits of 80% and 160% of rated capacity, by simply 
turning the thumb screw at base of breaker. 


Westinghouse Electric & Mfg. Co. | 


Pittsburg, Pa. 
Address nearest District Office: 


New York, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Los Angeles, 
Minneapolis, New Orleans, Philadelphia, Pittsburg, St. Louis, Salt Lake City, San Francisco, Seattle, Syracuse. 
Canada: Canadian Westinghouse Co:, Limited, Hamilton, Ontario. Mexico: G. & O. Braniff & Co., City of Mexico. 
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| Crescent Rubber Insulated ee we 


SHADES Wim 
Cc & B L ES £ No shades on the market are made with agent care as to bam materials and. 


workmanship. They are therefore durable, and represent the 


hest refi 
National Code Standard power yet reached in the manufacture of shades. e in d ¥' 
shapes. Every kind of reflecting fixture used in electric lightig, - aud conve 


Crescent Insul ated goods at reasonable cost. Catalogue free. 
. I. P. FRINK, 551 PEAK 3 

Wire ana Cable Co. LST.,N.Y¥, 

New York Office, 53 Barclay St. 


Trenton, N. J. ‘ NOTED FOR ITs GREAT DURABILITY. 






































(The spot is our registered trad 


SAMSON 
SPOT CORD 


WATERBURY & GO. sci°rsit || Gp szmace cr ects Quatty stock, 
SWITCHBOARDS  PANELBOARDS © ARMATURE & FIELD COILS a Se ation, vendinen ‘ceen oe 


PAPER-INSULATED, LEAD-COVERED CABLES _ TELEPHONE, TELEGRAPH, stands all sorts of weather. 






































LIGHT AND POWER TX Send for Samples and Prices, Bl 
- SAMSON CORDAGE WORKS, - BOSTON, MASS. rs af 


ESTIMATES FURNISHED ON SWITCHBOARDS FOR LIGHT AND POWER 
WIRE ROPE, MANILA AND SISAL ROPE 


LEAD INGASED TELEPHONE and POWER CABLES 


BARE STEEL insulated Wire 
and for 
COPPER WIRE Every Purpose 






































John A. Roebling’s Sons Company 


AGENCIES and BRANCHES {Hew verk, Cleveland, | Atlatta, | cote TRENTON, N. J. 


Marlon ELECTRICAL CODE STANDARD 
“0.” WEATHER-PROOF, 


SLOW-BURNING WEATHER-PROOF 
AND IDEAL WIRE. 
WINDING MACHINERY 


' PRICES and SAMPLES ON APPLICATION. FOR MACNET WIRE 




















American Insulating Machinery Go. 


PHILLIPS INSULATED WIRE CO. | | * ce, seas ste one sit 


OFFICE AND FACTORY, PAWTUCKET, R. I. 














Water-Wheel Governors 





Every electrical book is either published or for sale by us. 
ELECTRICAL REVIEW, 13-21 Park Row, New York. Our new mechanical governors 
inerti NEW YORK 


co-operate with the inertia ef- 
fect of the water and the mo- 
mentum of the plant. 

They have cut the cost of good 


1%, pons ae gg ars ggg Magnet Wire 
JEM REPLOGLE GOVERNOR WORKS Field Coils 


NO SCREWS! SEE THAT CLASP! AKRON, OH10 












































“tI 

















